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LETTER OF TRANSMITTAL. 



Honorable Woodbridge N. Ferris, 

Governor: 

In compliance with section 2, Chapter 6, Act 283, Laws of 1909, 1 have 
the honor to submit the sixth biennial report of the Michigan State 
Highway Department. 

Very respectfully, 

FRANK F, ROGERS, 
State Highway Commissioner. 
June 30th, 1916. 
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INTRODUCTION. 

During the fiscal years 1915 and 1916, ending June 30, 1916, 1,851§ 
miles of road were accepted for state reward, making a total of 4,289 
miles to date — ^an increase of 75 per cent in the total improved road 
mileage of the State. State reward was paid on only l,503i miles, 
348 J miles being accepted but not rewarded because of lack of funds. 
During the same time 37 trunk line bridges were completed by the 
State, and the construction of 14 bridges was started. These in brief 
are the principal results accomplished by the State Highway Depart- 
ment with which this, the sixth biennial report, is concerned. 

Much more has been done, however, than this brief statement in- 
cludes. It has been the endeavor of the Department, by virtue of 
the power vested in it by the Legislature, to produce for Michigan 
a comprehensive system of through highways which will serve the 
State as a whole, together with country roads and feeders, all of which 
will satisfactorily carry the traffic imposed upon them for the least 
cost. 

In the back cover will be found large two-colored maps of the upper 
and lower penmsulas showing the completed, projected and prospective 
roads. These maps show the centers of road building activity and the 
progress of road work in the state at a glance. The trunk lines are 
distinguishable since they offer continuous lines of travel over long 
distances. Completed roads are shown by heavy red lines, roads 
applied for are indicated by open red lines, while gaps in tnmk lines 
are denoted by heavy green lines. 

It is thought that many people have not a complete understanding 
of the field covered by the work of this Department nor of the amount 
and methods of expenditure of the public money placed at its disposal. 
For this reason, it is proper to preface the report with a description 
of the present organization for road administration and its relation 
to the road work of Michigan. Following this will be given a resume 
of the road work of the State and the status at the close of the 1914 
fiscal year, which properly introduces the detailed report of the work 
of the Department during 1915 and 1916. The report will conclude 
with a recital of the outlook for the future, and recommendations 
for future work. 

In presenting this report, it is desired to call attention to certain 
matters and developments relating to the construction of roads and 
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bridges and to the work of the Department. Many of these points 
will be considered in more detail later, but it is hoped that, by taking 
them up here their importance may be further emphasized* 

TRUNK LINE ROAD WORK. 

A significant development during the period covered by this report 
is the increase in the number of trunk line roads and bridges built. 
The survey and supervision of these roads and the construction of 
the bridges, as provided by law, jiave constituted a large share of the 
activities of the Department and have made necessary large additions 
to the force. 

On pages 62 and 63 will be foimd a table showing the status of tnmk 
line construction to date, by counties. Compared with the results 
for 1914, the first year' under the Trunk Line Act, when but 45 miles 
were built, the following totals are of considerable interest: 

Allowable mileage 4,785.695 

Mileage applied for 1,173.029 

Mileage buUt. 748.601 

Total mileage built and applied for 1 ,921.630 

Gaps 2,864.065 

Thus it can be seen from the above that the work of establishing a 
comprehensive system of trunk line highways which wU serve the 
State as a unit is well advanced. Section II contains detailed state- 
ments of the expenditiu'es for trunk line purposes, the appropriations 
for which were $300,000 in 1915 and $350,000 m 1916. 

GRAVEL ROAD BUILDING. 

An examination of the tables given on pages 34 to 57, showing the 
number of miles of road built by classes, reveals the interesting fact 
that during the years 1915 and 1916, a total of 967f miles of gravel 
roads, constituting 65 per cent of the total mileage built during the 
same period, were constructed. This brings the total number of 
miles of gravel road accepted for state reward up to 2,538 miles 
or 60 per cent of all roads accepted. 

The popularity of gravel roads in Michigan is due to a number of 
reasons. Large deposits of gravel suitable for road metal exist through- 
out the State, the utilization of which, in localities where the traffic 
is not so excessive as to cause high maintenance, is in accord with the 
best engineering practice. Considerable eflFort has accordingly been 
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made by the Department to develop the most satisfactory methods 
for the construction of gravel roads. A new bulletin containing the 
latest recommendations and specifications of the Department for the 
construction of gravel roads has been prepared, and may be had 
upon application. 

WATERBOUND MACADAM WITH BITUMINOUS SURFACE TREATMENT. 

During the early existence of the Department, macadam roads 
constituted as much as 50 per cent of the mileage constructed. As 
the use of the automobile became more widespread, the percentage 
of macadam roads built each year decreased owing to the excessive 
cost of maintaining this type imder the automobile traffic. Within 
the past two years, however, waterbound macadam roads have been 
again growing in favor because it has been foimd possible with a 
bituminous surface treatment to maintain them in a condition com- 
parable in the point of service to the higher types of roads. The 
first treatment, which is made after the road has been "seasoned*' 
by opening it to traffic for three or four months, is essentially a part 
of the initial cost of construction, and can be applied at a cost of about 
five cents per square yard or not to exceed $500 per mile for a 16 foot 
road. Thereafter the road can be mamtained m a satisfactory con- 
dition with a yearly treatment at a cost of about three cents per square 
yard. Some of the coimties in the western portion, notably Berrien 
County, have obtained excellent results with bituminous treatment. 

ADDITIONS TO THE HIGHWAY LAWS. 

Another matter which merits special attention is the additions 
to the highway laws made by the 1915 legislature. These acts took 
effect in August 1915 and made needed improvements in the highway 
system, created new means of getting roads, and greatly increased 
the activities of the Department. A brief review of the laws is given 
on pages 13 to 15 and the texts of the more important amendments 
are presented in Appendix B. Attention is also directed to important 
decisions of the Attorney General which are included in the same 
section. An account of the work of the Department under the new 
laws will be foimd on pages 17 and 18. 
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ORGANIZATION. 

Under the highway laws now in force, the State's participation 
in road work is m charge of the State Highway Commissioner. The 
commissioner is elected by the people for a term of four years. He 
is empowered to appoint a deputy highway commissioner, who must 
be a competent civil engineer, experienced in highway building, and 
may employ such other assistants as are necessary. 

The principal duties of the State Highway Department are as 
follows: 

(1) The disbursing of fimds appropriated by the State Legislature 
for the payment of state single reward and state trunk line reward 
on roads built by the coimties and townships according to the specifi- 
cations of the Department. 

(2) The furnishing of plans and specifications for the construction 
of all roads, bridges and culverts upon state rewarded roads; the build- 
ing of bridges greater than 30 foot span upon a state trunk line high- 
way; the general supervision of all state reward road work. 

(3) The collectmg and furnishing of mformation relative to the 
construction of roads and bridges. 

The local units of road work are the township, the road district, 
and the county. In coimties where the township system is operative, 
road work is in charge of a township highway commissioner acting 
imder the supervision of the township board. Road districts may 
be formed by any combination of townships, villages, or cities forming 
a continuous area in any county. In such districts, the road work 
is in charge of a board of good roads commissioners, consisting of one 
member from each township, incorporated village, or city included 
in the district. Under the county system, the work is in charge of 
a board of county road commissioners, not exceeding three in number. 
Fifty-nine coimties of the State are now under the coimty road 
system. 

State aid is extended in the form of rewards paid to local authorities 
for each mile of road constructed in accordance with the standards of 
the State Highway Department. There are seven classes varying from 
sand-clay to concrete and brick paved roads. The rewards vary 
from $250 to $1,700 per mile, which amounts are doubled if the road 
forms a part of the trunk line system. No one surveyed township 
is allowed more than four miles of road in any one year, except that 
in certain cases a township may be credited with the money earned, 
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and may draw upon it as available until it has been paid. The law 
also provides that on or before December first of each year a portion 
of the appropriations equal to two per cent of the total state rewards 
that have been paid out at that time shall be credited to a repair fund 
which shall be paid out after December first of each year for repairs 
on state reward roads in the same manner as the rewards are paid. 
These rewards are in no case intended to cover the cost of constructing 
or maintaining the roads, but are in the nature of a reward to the 
county or township for properly maintaining the road. 

The establishment of a system of trunk line highways is provided 
for. This system consists of about four thousand eight hundred 
miles of highways, which are defined in a general way by naming the 
cities and villages along the routes, but, for the most part, the exact 
lines to be followed between the towns are to be determined by the 
State Highway Commissioner after making such preliminary examina- 
tions and surveys as are deemed necessary. The act provides that 
double the legal reward shall be paid for the improvement of sections 
of road included in this system and that the State shall construct all 
bridges over thirty feet in span on these routes, provided the county 
shall build three miles of road including the bridge. 



STATUS AT THE CLOSE OF THE 1914 FISCAL YEAR. 

In order that the work of the period covered by this report may be 
better understood, there is introduced here a resume of the work up 
to and including the year 1914. 

Michigan began to improve its roads imder the state reward plan 
in 1906 (the 1906 fiscal year began July 1, 1905). Since that time, 
the miles of road completed up to 1914 itnd the expenditures are in- 
dicated as follows: 



Year. 



Miles built. 




1906 ! 18.00 

1907 64.25 

1908 , 96.50 

1909 161.00 

1910 204.50 

1911 1 305.25 

1912 1 382.75 

1913 ' 523.00 

1914 682.32 

I 

Totals ' 2.437.67 



$30,000 
60.000 
110,000 
160.000 
150,000 
150,000 
245.000 
383,500 
650,000 



$1,938,000 



Trunk line 
fund. 



$200,000 



$200,000 



Departmental 
expenses. 



$10,000 
10.000 
10.000 
10.000 
10,000 
10,000 
10,000 
10.000 
18.000 



$98,000 
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In 1913 the legislature passed the Trunk Lme Act which went into 
eflFect August first of that year, and carried with it an appropriation 
of $200,000 for 1914 and $300,000 for 1915. Although but 45 miles 
of trunk line highways were built during 1914, a large number of state 
reward roads already constructed on the trunk line routes laid out 
were given 50 per cent additional reward according to the provisions 
of the law. Extensive preliminary surveys were made to determine 
suitable routes. Twenty-two bridges, with an aggiegate total cost 
of $75,203.73 were contracted for, in the construction of which an 
expense of $28,127.50 was incurred during the 1914 fiscal year. A 
balance of $28,339.92 was carried over to the 1915 fiscal year. The 
makmg of surveys, preparation of plans and maps, and supervising 
of bridge construction, as required by law, made necessary a large 
increase in the field and office force. Thus with 2,437.5 miles built, 
a comprehensive system of road improvement well under way, and 
a large and efficient organization developed, the Department entered 
upon the year 1915. 



REPORT FOR THE 1915 AND 1916 FISCAL YEARS. 

Because of the magnitude of the work, it is necessary for the most 
part, to resort to pictures and tabulated statements to tell of the activi- 
ties of the Department and the results that have been accompUshed. 
The pictures which are distributed throughout the report are repre- 
sentative. They are accompanied by explanatory matter and are 
worthy of careful attention. In Section II, pages 28 to 87, will 
be found detailed statements of all receipts and expenditures, complete 
tabulated records of all roads built and bridges constructed, as well 
as other tables of interest. Below is given a summary of the road 
construction during the period covered by this report. 
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SUMMARY OF ROAD CONSTRUCTION FOR 1916 AND 1916 FISCAL YEARS. 



Built to July 1, 1914 
Built during 1915. . . 
Built during 1916. . . 

Totals 



Mileage. 



2,437.588 
768.778 
744.694 



3,940.960* 



Reward paid. 



Single reward. 



$1,628,485 
683.896 
676,726 



$2,789,106 



Trunk line. 



$117,643 
199,671 
180.806 



$498,120 



*In addition to the above. 348.250 miles were accepted during the 1916 fiscal year^ but on 
which the reward was not paid until after July 1. 1916 owing to the lack of funds. This would 
properly bring the total mileage up to 4.289.210 miles. 

A REVIEW OF THE PRINCIPAL HIGHWAY LAWS AND AMENDMENTS MADE BY 

THE 1916 LEGISLATURE. 

The Legislature of 1915 made important additions to the highway 
laws. These laws, with the exception of the automobile tax law, 
took effect on August 1, 1915. The text of the principal amendments 
is given in Appendix B together with important decisions of the At- 
torney General relating thereto. The complete copy of the highway 
laws may be had upon application. 

County Road Map. — Section 18, Act No. 75, Public Acts of 1915, 
requires the county road commissioners in counties acting under the 
county road system, to file a map with the State Highway Commissioner 
showing the proposed county road system — ^not the roads they propose 
to build this year and next, but a comprehensive system connecting 
all the leading roads of the county which they intend will eventually 
be the county road system. This map should receive the approval 
of the State Highway Commissioner before recording it. The roads 
upon these lines which have been built by the townships should be 
taken over as county roads at the earliest possible moment and main- 
tained as such. 

County Highway Engineer, — Realizing the importance of engineer- 
ing supervision of road woik, the last Legislature made it mandatory 
for counties acting under the county system to employ a county high- 
way engineer who shall have such general supervision of the coimty 
road work as shall insure plans and specifications being carried out, 
and the requirements fulfilled, whether done by contract or day labor. 

Since counties spending less than $15,000 a year on road improve- 
ment would scarcely have sufficient work to employ an engineer 
regularly on a salary basis, it is advocated that the adjoining counties 
join in the employment of such a man, rather than employing one on 
the per diem basis. In this way, he is enabled to give his entire time 
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to the work and is not interested in any other business, such as drain 
or land work which might be pressing him at a time when the county 
commissioners might need his services. 

Election of County Road Commissioners. — County road commis- 
sioners were previously elected at the spring election. The Legis- 
lature thought it best to change this to a fall election so the commis- 
sioners would take office on the first of January, instead of the first 
of May in the midst of their building season. 

Capacity of Bridges — The last Legislature changed the law relating 
to the capacity of bridges, raising it from ten tons to fifteen tons. A 
few years ago, the legal capacity of a bridge was six tons. It was 
later changed to ten tons moving load, similar to a ten ton traction 
engine. The last Legislature raised this to fifteen tons wisely, since 
the cost of building a fifteen ton capacity bridge over a ten ton capacity 
bridge is a small percentage. Probably a ten per cent increase in 
cost will provide for a fifteen ton loading over a ten ton. This does 
not necessarily sweep out all old bridges that have been constructed, 
but it does cover all new construction. 

Elimination of Grade Crossings. — Grade crossings between heavily 
travelled highways and railroads have been the source of many serious 
accidents and the last Legislature provided a means of separating 
grades between highways and railroads. Upon petition of the county 
or township road officials to the State Railway Commission and the 
State Highway Commissioner, examination will be made of grade 
crossings, and hearings held with a view of determiuing whether a 
separation of grade would be possible and whether it would be econom- 
ical and wise. The State Highway Commissioner and the State 
Railroad Commission act in the capacity of judges. The evidence 
showing that the grade should be separated must be presented by the 
local officials. The law provides that the maximum amount which 
the State may pay for the separation of grades is 25 per cent of the 
total cost. 

Automobile Tax Law. — Much state-wide interest was manifested 
in the automobile tax law. Under the provisions of this law, the 
money collected from the sale of automobile licenses within the State 
is shared equally by the counties and the State Highway Department. 
All money returned to the coimties must be used for highway main- 
tenance or improvement. 

No general appropriation for 1917 state rewards, except the trimk 
line appropriation, was made as it was intended that the money from 
the auto tax should take its place. The constitutionality of the law 
was contested in the courts and for a time the result was in doubt. 
The law was declared constitutional, however, by the Supreme Court 
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on May 12, 1916. Had the decision been unfavorable, road building 
in Michigan would have received a severe blow. 

Between January 1 and June 30, 1916, $1,501,089.23 was collected 
by the Secretary of State, of which $767,602.22 was credited to the 
State Highway Department. This amount includes $34,114.85 re- 
ceived for special fees, which is not shared with the counties. On 
pages 64 and 65 will be found a table showing the distribution of the 
money to the several counties. 

Maintenance of State Reward Roads. — ^An important amendment 
was passed relating to maintenance and repair of all state reward 
roads. If we build state reward roads and fail to keep them in repair, 
not only will their value be lost to a large extent, but the whole reward 
idea will fall into disfavor. This law attempts to provide a means 
which will insure that the state reward roads will be kept in suitable 
condition. 

The law authorizes the State Highway Commissioner to withhold 
any rewards due a county or township until old state rewarded roads 
which are in poor condition, have been repaired in a satisfactory maimer. 
If the local officials neglect or refuse to make the necessary repairs, 
the State Highway Commissioner is empowered to do so and to deduct 
the cost from any rewards due the county or township. If there be 
no rewards due, the State Highway Commissioner can repair the 
roads with State money and instruct the supervisors to include on 
the next tax roll an amount sufficient to reimburse the State. A 
statement of the conditions which must be fulfilled to obtain state 
repair reward may be found on pages 115 to 117. 

Assessment District Act. — ^Among the most important highway laws 
passed by the last Legislature was the Assessment District Act, com- 
monly known as the Covert Act, which provides a new means of getting 
roads where they are needed. Under the law, the property owneis 
who represent 51 per cent of the frontage on any two miles of road 
may petition to the county road commissioners or to the State High- 
way Commissioner for the improvement of the road. The cost may 
be assessed upon the property benefitted. A pamphlet of the law 
may be had upon application to the Department. 

GRAVEL ROAD BULLETIN. 

The popularity of gravel roads, mention of which was made at the 
outset, has made necessary a third edition of the gravel road bulletin, 
which may be had upon application. In this bulletin, which has 
been extensively revised and rewritten, emphasis is laid upon a study 
of traffic requirements, adequate drainage, thorough dragging, and 
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the inauguration of the patrol system of maintenance. Attention is 
directed to the new specifications for gravel roads. 

NEW SPECIFICATIONS. 

The Department has issued new specifications for Class B (gravel), 
Class E (macadam) and Class F (cement-concrete) roads. These 
specifications are given in Appendix A. 

The grading and drainage requirements have been increased on 
all types. The acceptance of gravel roads for state reward has been 
made conditional upon the providing of a suitable road drag and the 
making of arrangements with some person to drag the road during 
the formative period. It is also required that at least 15 yards of 
gravel per mile be stocked in a neat pile for use in making repairs. 

A condition of acceptance of macadam roads is that not less than 
20 tons of two inch stone shall be stocked for each mile of road, to 
be used for repairs during the first year after the road is built. 

The re^dsed specifications for concrete roads provide for expansion 
joints only at points at which the work is stopped for more than thirty 
minutes, which is a notable change. 

INVESTIGATION OF SAND-CLAY ROAD MATERIALS. 

At the direction of the State Highway Commissioner, an extensive 
investigation was made during 1915 to determine to what extent 
Michigan's sand and clay are suitable for sand-clay road construction 
and to compile information as to the distribution of sand and clay 
in different communities throughout the State. The economy of 
this type of construction is evident when it is considered that in a 
great many cases, the metalled surface of the road can be made from 
a mixture of materials found along the road. Of course this type of 
road is not suitable for heavy traffic conditions although it has been 
found in other states, notably Georgia, on account of its low cost 
and ease of maintenance, to be highly satisfactory under quite severe 
traflHic. 

In those sections of Michigan where the soil is sandy and adapted 
for the sand-clay road, the traffic is usually light and these two factors 
combine to make the sand-clay road an economical type in many 
instances, although its construction cannot be recommended where 
good gravel is immediately available. The specifications of the De- 
partment for sand-clay roads are given in Appendix A, page 92. 

The coimties visited in making the investigation are given below. 
In Iosco, Gratiot, Mason, Osceola, and Lenawee counties, the con- 
ditions were quite favorable for sand-clay constructions, both as to 
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the distribution and the quality of the materials. In Gladwin, Allegan, 
Dickinson, Iron, and Marquette counties, in general, the conditions 
were not such as to warrant the recommendation of the construction 
of sand-clay roads. Despite the imfavorable conditions Dickinson 
county is maintaining many miles of sand-clay roads in excellent 
condition by constant maintenance. 

SEPARATION OF GRADES. 

A number of petitions have been filed for the separation of grades 
under the new law. Two are under consideration at the time this 
report is made. One is on the Ann Arbor-Whitmore Lake road in 
Washtenaw County between a district road and the Michigan Central 
Railroad; the other is between a Houghton County road and the 
Mineral Range Railroad. 

REPAIR OF STATE REWARD ROADS. 

In order that Section 6 of Act 16, of the Public Acts of 1915 might 
be complied with, which provides that the State Highway Commis- 
sioner be authorized to compel the maintenance and repair of all roads 
in which state money has been invested, an inspection was made in 
the spring of 1916 of all old state rewarded roads. The local officials 
were advised as to what repairs were necessary to put the loads m 
proper shape. 

The Department is confronted with the problem of how best to 
secure the hearty cooperation of all the local authorities in the main- 
tenance and repair of these roads. It is far more desirable and agree- 
able that the county and township commissioners take notice of the 
repairs necessary, themselves, rather than that the Department force 
such matters to their attention. In many instances the road officials 
were ready and willing to make the repairs, but had not sufficient 
money. The automobile tax refund will, in most cases, furnish fimds 
with which to properly repair the roads. 

ASSESSMENT DISTRICT ROAD WORK. 

The Assessment District Act met with immediate approval. It 
went into effect August 1 1915 and at the end of the fiscal year, Jime 
30, 1916, approximately eight hundred miles of road had been peti- 
tioned for to the State Highway Commissioner. 

The large number of petitions received has necessitated the estab- 
lishment of a separate division of the Department to take care of the 
work, which for lack of space at the present time, is located in Com- 
3 
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mittee Room J of the Capitol. Engineer L. H. Belknap has been 
placed in charge. The number of applications is greatly in excess of 
all expectations, and imforseen difficulties have arisen. It has been 
impossible to dispose of the bonds for construction, it being doubtful 
whether the State Highway Commissioner has the right to pledge 
the faith of the county. The act needs amending and the 1917 Legis- 
lature will be asked to make the necessary changes. Until this is 
done, however, little or perhaps no actual construction will be done 
by the State. 

BRIDGE PROGRESS. 

Much of the work of the past two years has been concerned with 
bridge construction. This work may be classified under two heads, 
(1) services rendered to coimties and townships, and (2) construction 
of trunk line bridges. 

Standard Bridge Plans. — In connection with the furnishing of advice 
and designs to coimties and townships, the bridge department has 
added to and greatly improved its standard plans for short span bridges 
and culverts. These are given in Appendix C. As one example of 
what has been accomplished by eflScient design, it might be cited that 
in the standard reinforced concrete abutment it has been possible to 
effect a saving of from 30 to 50 per cent for heights from 20 to 25 feet 
above the top of the footing by an imusual combination of the prin- 
ciples of abutment design. For abutments of a greater height than 
ten feet, it has been found best to turn back a portion of the wing 
walls parallel with the roadway. The economy of this design over 
the cantilever abutment is due to the fact that stability is maintained 
by the general shape of the footing rather than by the width of the 
footing at any section. 

A Comparison of Old and New Bridge Types. — The Department 
was called upon to inspect an interesting bridge failure which occurred 
on the bridge over the Looking Glass River, northeast of Eagle in 
Eagle township, Clinton county. The conditions surrounding this 
failure are applicable to many old highway bridges throughout the 
State, and served to bring to light the old constructional details. The 
circumstances surroimding the failure, together with an illustration 
are given on the opposite page and merit the careful consideration 
of all persons charged with the oversight of bridges of the same type. 

In distinct contrast with the bridge which is mentioned above, is 
the bridge illustrated and described below on the opposite page, which 
was erected over the Looking Glass River east of Wacousta in Water- 
town township, Clinton county. The bridge is typical of the sub- 
stantial structures which are being erected by or under the direction 
of the Department. 



Fallute of a bridge over the Looking Glass river In Eb^Ib Township. Clinton count; due lo tlw 
turaing of the stringers while a traction engine was croasing the bridge. The slringerH were fastened 
to^the&ooi beams by but one bolt Ihrougb the flange at each end and the floor boards were not fastened 
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Comparing the old and new standards of construction, it is interest- 
ing to note that the stringers on the new bridge are heavier than the 
floor beams on the old bridge previously described. An important 
constructional detail is that the stringers aie rigidly framed into the 
floor beams and any movement is impossible. A second important 
feature is the inside knee braces. Three coats of paint are given the 
structure to prevent any early deterioration due to rust. Each coat is 
of a different color so that inspection may be readily made with a knife 
at any time. The photograph shows these framing details and also 
the old bow-string truss which was retained to serve in the erection 
of the new bridge. As an example of the way in which the future 
is being provided for, while the statutory limit of the capacity of bridges 
and culverts is fifteen tons, all bridges and culverts are designed by 
the Department to carry an eighteen ton roller or traction engine. 

Trunk Line Bridges. — The results accomplished by the Department 
in the construction of trunk line bridges have been most noticeable. 
It has been left to the pictures of various bridges throughout the report 
to tell the story. Worthy of special mention, however, is the large 
reinforced concrete arch bridge which is now under construction just 
southwest of Grand Rapids. This bridge has a clear span of 60 feet 
and a 66 foot roadway. It is being built in conjunction with Kent 
County and the Grand Rapids, Holland and Chicago Railway, whose 
tracks occupy the center of the bridge. Also notable is the bridge 
designed to span the Huron River at French Landing in Wayne County. 
This bridge is a 130 foot deck Pratt truss which, with the concrete 
approaches, will make the total length over 400 feet. It has been the 
effort of the Department to design and construct bridges which will 
carry the greatest loads which may reasonably be expected to come 
upon them and will serve the commimity for a long period of years. 

PUBLIC MEETINGS. 

Not a small part of the work of the Department is the giving of 
instruction and information at various meetings, conventions, assemb- 
lies, etc., throughout the State from time to time. The instruction 
is usually offered in the form of papers presented by the several members 
off the Department. 

Short Course in Highway Engineering, — ^At the Short Course in 
Highway Engineering held at the University of Michigan at Ann 
Arbor, February 15 to 20, 1915 under the direction of the College of 
Engineering, several members of the Department presented papers. 
The purpose of the course was to supply information to highway com- 
missioners and engineers relating to the construction and maintenance 
of country roads, with particular reference to the conditions in Mich- 
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igan. Papers were presented by Commissioner Frank F. Rogers, 
Deputy Commissioner L. C. Smith, Bridge Engineer C. V. Dewart, 
and District Engineers W. W. Cox and K. I. Sawyer. 

At the Second Annual Short Course in Highway Engineering held 
at the University of Michigan, February 21 to 25, 1916, instruction 
was given by members of the faculty of the College of Engineering 
and men prominent in highway work, in cooperation with the State 
Highway Department. 

M. A. C. Road School. — During the Farmers' Institute, held at the 
Michigan Agricultural College, February 28 to March 3, 1916, the 
State Highway Department joined with the Engineering Department 
of the College in presenting an elementary course in road construction 
for county and township highway commissioners, as well as for others 
who might be interested in road topics. 

Department School of Instruction. — The school of instruction for the 
members of the State Highway Department, held January 31 and 
February 1 and 2, 1916, was a decided innovation. All members of the 
Department were summoned to Lansing for the meeting. The general 
policy and organization of the Department was thoroughly outlined 
by Commissioner Rogers. The meeting proved to be a very valuable 
one. The best methods of constructing the different kinds of roads 
and the specifications for them were discussed and suggestions made. 
Helpful ideas regarding the organization of field parties and road 
surveys, together with the use of road plans were brought up and 
discussed. 

Convention Michigan State Good Roads Association. — ^At the Eighth 
Annual Convention of the Michigan State Good Roads Association 
held at Battle Creek, May 10 and 11, 1916, the following papers were 
presented: Selection of Types of Roads for a Coimty Road System, 
Commissioner Frank F. Rogers; Road Laws, Deputy Commissioner 
Leroy C. Smith; Road Maintenance, District Engineer W. W. Cox; 
Gravel Roads, District Engineer L. H. Neilsen. Other papers were 
given and addresses made by Governor Ferris and men prominent 
in the good roads work of the State. The proceedings of the conven- 
tion have been printed and may be had upon application to Mr. P. 
T. Colgrove, Hastings, Michigan, President of the Association. 
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STATIJS AT THE CLOSE OF THE 1916 FISCAL YEAR. 

Summing up now what has been accomplished during the past two 
years, we find some interesting results. 

Michigan has approximately seventy thousand miles of public 
wagon roads. With fifteen thousand miles of main highways well 
improved, however, every city, village, and hamlet in the State could 
be reached. During 1915 and 1916, 1,851| miles of road were con- 
structed (including the 348J miles accepted but not rewarded due to 
lack of funds), making a total of 4,289 miles to date, as compared with 
2,437i miles at the close of the 1914 fiscal year. The roads already 
built are for the most part on the main lines of travel leading out from 
the cities and towns of the State but have not been extended far enough 
to be connected at the ends. Thus it can be seen that more than one- 
fourth of the mileage necessary to serve the whole State has been 
built. 

The working force of the Department, which has been greatly in- 
creased owing to the growing demands upon it, now numbers 61, 
including the State Highway Commissioner, Deputy Commissioner, 
Bridge Engineer, Office Engineer, Chief Draftsman, Chief Clerk, and 
six District Engineers. 



OUTLOOK FOR THE FUTURE. 

After a recital of what has been done to date, we may properly 
turn to a consideration of the future outlook. From present indica- 
tions, the period upon which we are now entering will be one of un- 
precedented activity. Future development is dependent largely upon 
the ability of the State to meet its share of the cost. Already the 
counties and townships are willing to build more than enough roads 
to take the State appropriations. Communications received from 
50 out of 59 coimties acting imder the county system reported 700 
miles of trunk line and 400 miles of single reward road to be built 
during the 1916 season, nearly all of which will be included in the 
work of the 1917 fiscal year. Inasmuch as but five-sixths of the 
coimties have reported, it is evident that at least 1200 miles will be 
built by the counties acting under the coimty system. With the 
mileage constructed by the townships and road districts, it is reason- 
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iiblp to hpiievp ^hat- 1.^)0 miles will be biiilt <luriii|5 the (*ozxiiiu^ year. 
For the 11)17 :iscal ;^ear, the :«iioimt crpditett to the T^BXe ffigtiway 
fnnda is t^timat^ at '>l,.>80.t)00, <iLsmbutefl aa roilowa: 

Automobile rax, estinuUVfi": 41 . DOf) . IXM) 

Tnink Line Fund onD .l)iM) 

ExDense Fund :>0 . 000 



:^I,,3»(},000 



PT^IDBBAL- AID. 

A new means of nernnn^ inone\^ fiir rna«t conatrrurnioiL waa openLnl 
hy "he pa^^sa^^e of rlie F-Mierai Aid Hoaii BiiL Fefierai aid in the con- 
struction of roatis is at. iiust a realitv. This !:)iil apDronriate** the ::juiil 
of -Co.vlOO 000 for ^he ennstnicrion of nirai ooHt rT)adH in ^^veral :ftat^^ 
durinfi^ "he next tive y«*ara, and :^l().v)00.000 tor the building: of roati& 
in the national pariw. F ir the dscai y^ar ejuting: Time oO, L0L7, the 
<nm of .^0,000.000 is appronriatefi ami this amoiuil; is increased by 
^5.000 v)00 eaeh surreedin^ y^ar imril the tis<!al year eniiing: June oO, 
1021, for whieh y^^ar the appropriation is 125,000,000. 

T"ne itppropriations are to be apportioned among tiie aeTreral stafcra- 
in rhe following? manner: one-third in tjie ratio which the area of each 
beara to the total area of ail the states: one-thirri in the ratio which, 
the population oi ea<*h rotate bears Xa^ the population of ail the stat^; 
one-*-hird in the ratio wiiirh tlie mileage of nral «ieiivery ront^ jiarrF 
^ar routes bears uy "he tiitai mileage of rural lieiiverv and star rocctes 
in iill "lie states. 

The management and -iihrxihution of the road buildm^ fond wiU 
be in rhe hancis ^t the r*efretary of Agriculture. The act specifies 
that '*no money apportirinetl imder tiiis suit to any state shall be ex- 
pend<»d "herein until it.-* legi^iariire ^halL ha^p assented to the proTi- 
sions of til is act." The mi:iney will be expended throu^ the State 
Highway r>partment. The Secjretary of Agriculture cannot pay 
out any money on any rcini project until the plaHiJ^ speciiicatioa?^ 
and estimates for >*uch crcject haire been, submitted to him and ap- 
r)riV7t^d ; nor until he harf r^ceir^d aatii^etorT assurance that the State 
haa pro^^itied in m<^n<^y, ial'cr and materral an amotint ev^ual to thie 
amount rpcei^^ed from ".he I7:Lt»^i State^: Q.^r until saci:<factory agree- 
ment shail ha^''^ '*-*^en maiie on the- rart of the State that the rural 
pOKt rca<is built under tiie terms of this act will be prv^periy maha- 
tained >.y the r^nT^. Tz.e Secjn^tary of Agrtcxlture cantiol make ajay 
oa^.nnent lev vcfui t'oni*tjrxt!tii:ii order the act in excets? ot ^lO.OlX) 
per miie, esclusiTf* cf tiie ci:iJ5t <of fcri«iges of niore than 20 fv.x>t clear 
j^pan. 
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Michigan will profit to a large extent by the provisions of the Federal 
Aid Bill. The amounts to which this State will be entitled are as 
follows: 

For the fiscal year ending June 30, 1917 $145,783 72 

For the fiscal year ending June 30, 1918 291 ,567 44 

For the fiscal year ending June 30, 1919 437,351 16 

For the fiscal year ending June 30, 1*920. 583 , 134 88 

For the fiscal year ending Jiine 30, 1921 728 , 918 60 



$2,186,755 80 



In order to arrive at an equitable distribution of the cost between 
the government, state, and counties, a unit known as the valuation 
per trunk line mile has been developed by dividing the assessed valua- 
tion of any county by the trunk line mileage within its borders. The 
values for this unit vary through a wide range from $25,233 to 
$16,320,156. Counties with an assessed valuation per trunk line 
mile of less than $100,000, of which there are 19, are classed together; 
those from $100,000 to $200,000 are placed in a second class, and so 
on up to those of $500,000 or more, of which there are 27. A schedule 
is proposed which would require the counties of the first class, which 
are the poorer counties, to pay 25 per cent and the State 25 per cent, 
while the government money will make up the remaining 50 per cent. 

In each succeeding class, the county's share is increased by 5 per 
cent and that of the State decreased 5 per cent until those richer counties 
in the last class are required to pay the full 50 per cent. 

The distribution which is offered will impose no hardships upon the 
poorer counties and should enable them to complete their trunk lines. 
The use of the federal money will reduce the cost to the State, hence 
the State can afford to increase the reward on the higher classes of 
roads which will materially aid the richer counties to build and main- 
tain roads commensurate with their traflSic. Thus the best interests 
of the whole State will be served, and the trunk line system of Mich- 
igan may be reasonably expected to be complete at the end of the 
five year period. 

NEW HIGHWAY DEPARTMENT OFFICES. 

The occupation of new offices in the top floor of the new addition to 
the Capitol National Bank Building about December 1, 1916, will 
make a new period in the development of the State Highway Depart- 
ment. In the present location in the State Building, every available 
bit of space has been utilized. The lack of room made it necessary 
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to secure temporary space in the Capitol to handle the assessment 
district work. With the increasing demands, the need of new offices 
became imperative, in order not only that the present work might 
be satisfactorily handled, but also that future expansion might be 
provided for. This situation has been very admirably met by the 
Board of State Auditors by providing the new location. 

The Highway Department now ranks among the largest of the 
state departments. Its appropriations make it one of the most im- 
portant activities of the State. When duly installed in its new offices, 
it will be equipped in a manner commensurate with the magnitude 
of the work which comes to it and will be better able to serve the people 
of the State. 



RECOMMENDATIONS. 

The planning for and building of such a large mileage of roads in- 
volving the expenditure of vast sums of money, which, as has been 
shown, will take place in the future, involves a great deal of responsi- 
bility. Often in a task of this magnitude, certain important features 
are not given due consideration. There are vital requirements which 
must be met if the roads of the future are not only to receive state 
reward, but also to be economic roads which will at all times satis- 
factorily carry the traffic imposed upon them for the least annual cost. 
These requirements will be considered here. 

SELECTION OF TYPES OF ROADS. 

The selection of a road is often a vexing problem which is frequently 
not solved according to the best principles. The State Highway 
Department has never maintained that there is one best road in all 
places and under all conditions, but that in a system so large as to 
serve a whole state nearly every type of road has its place and the 
same is true of most counties. 

A careful study of traffic conditions covering the amount and kind 
of traffic is necessary. After providing for future increases in traffic, 
the type should be selected on which the annual charges, taking into 
account the cost of construction, interest on that cost, the sinking 
fund, and the cost to satisfactorily maintain the road will be a mini- 
mum. Traffic upon a road varies with the distance from the cities 
and towns. From a careful study of traffic records, it has been found 
that the local traffic is on the average about 85 per cent of the total, 
while the touring traffic amounts to about 15 per cent of the total. 
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The thickly populated sections would require the best and most 
expensive types of roads, while in the sparsely settled regions, where 
the traffic is light, the cheaper type would suffice. 

To give a specific illustration: On the Wolverine Pavedway, at a 
point half way between Lansing and East Lansing the travel amounts 
to over one thousand vehicles per day, while between East Lansing 
and Okemos on the same road, the travel falls down to four hundred 
vehicles per day, and at a point just east of Okemos the travel is only 
two hundred twenty-five vehicles per day. Bearing these facts in 
mind, it would seem unbusinesslike to construct the same type of 
road throughout the entire length of the highway. 

A few miles out of each large city, where the number of vehicles 
per day exceeds four himdred, it imdoubtedly would be advisable 
to construct a 16 foot cement-concrete or bituminous concrete road 
which would cost in the neighborhood of $14,000 or $15,000 per mile, 
with an average maintenance charge of $100 per mile per year. Be- 
yond the four or five mile limit from the cities where the traffic reduces 
to from one hundred fifty to four hundred vehicles per day, a 16 foot 
gravel road costing from $5,000 to. $6,000 per mile, with an annual 
maintenance charge of $100 to $200 per mile should suffice during the 
life time of one gravel sm^ace. Farther from the cities and towns 
where the traffic goes both ways to market and reduces to less than 
one hundred fifty vehicles per day, even a less expensive road would 
be satisfactory for many years — Say a nine foot or twelve foot gravel 
road costing from $2,000 to $3,000 per mile. 

DRAINAGE. 

No matter what type of road is selected, the road should be 
thoroughly and properly drained. If a cheaper type is selected, and 
adequate provisions are made for draining the road when the sub- 
grade is constructed, the expense incurred will be more than repaid 
by the saving in maintenance, and a good foundation offered in case 
the road should be rebuilt later with a more expensive type. If an 
expensive type of pavement is used, proper drainage is imperative. 
In the latter case, the cost of drainage will be insignificant as compared 
with the total cost of the road, and longer life of the pavement is there- 
by insured. 

In the inspection made of old state reward roads this spring (1916), 
most of the trouble foimd could be traced directly to poor drainage. 
In futiu-e work, culverts and drains of adequate size, and properly 
placed, must be provided before any road will be accepted for state 
reward. This apphes to drains connecting side ditches at farm en- 
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Comparing the old and new standards of construction, it is interest- 
ing to note that the stringers on the new bridge are heavier than the 
floor beams on the old bridge previously described. An important 
constructional detail is that the stringers aie rigidly framed into the 
floor beams and any movement is impossible. A second important 
feature is the inside knee braces. Three coats of paint are given the 
structure to prevent any early deterioration due to rust. Each coat is 
of a different color so that inspection may be readily made with a knife 
at any time. The photograph shows these framing details and also 
the old bow-string truss which was retained to serve in the erection 
of the new bridge. As an example of the way in which the future 
is being provided for, while the statutory limit of the capacity of bridges 
and culverts is fifteen tons, all bridges and culverts are designed by 
the Department to carry an eighteen ton roller or traction engine. 

Trunk Line Bridges. — The results accomplished by the Department 
in the construction of trunk line bridges have been most noticeable. 
It has been left to the pictures of various bridges throughout the report 
to tell the story. Worthy of special mention, however, is the large 
reinforced concrete arch bridge which is now under construction just 
southwest of Grand Rapids. This bridge has a clear span of 60 feet 
and a 66 foot roadway. It is being built in conjunction with Kent 
Coimty and the Grand Rapids, Holland and Chicago Railway, whose 
tracks occupy the center of the bridge. Also notable is the bridge 
designed to span the Huron River at French Landing in Wayne County. 
This bridge is a 130 foot deck Pratt truss which, with the concrete 
approaches, will make the total length over 400 feet. It has been the 
effort of the Department to design and construct bridges which will 
carry the greatest loads which may reasonably be expected to come 
upon them and will serve the community for a long period of years. 

PUBLIC MEETINGS. 

Not a small part of the work of the Department is the giving of 
instruction and information at various meetings, conventions, assemb- 
lies, etc., throughout the State from time to time. The instruction 
is usually offered in the form of papers presented by the several members 
cfi the Department. 

Short Course in Highway Engineering, — ^At the Short Course in 
Highway Engineering held at the University of Michigan at Ann 
Arbor, February 15 to 20, 1915 under the direction of the College of 
Engineering, several members of the Department presented papers. 
The purpose of the course was to supply information to highway com- 
missioners and engineers relating to the construction and maintenance 
of country roads, with particular reference to the conditions in Mich- 
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igan. Papers were presented by Commissioner Frank F. Rogers, 
Deputy Commissioner L. C. Smith, Bridge Engineer C. V. Dewart, 
and District Engineers W. W. Cox and K. I. Sawyer. 

At the Second Annual Short Course in Highway Engineering held 
at the University of Michigan, February 21 to 25, 1916, instruction 
was given by members of the faculty of the College of Engineering 
and men prominent in highway work, in cooperation with the State 
Highway Department. 

M. A. C. Road School. — During the Farmers' Institute, held at the 
Michigan Agricultural College, February 28 to March 3, 1916, the 
State Highway Department joined with the Engineering Department 
of the College in presenting an elementary course in road construction 
for county and township highway commissioners, as well as for others 
who might be interested in road topics. 

Department School of Instruction. — ^The school of instruction for the 
members of the State Highway Department, held January 31 and 
February 1 and 2, 1916, was a decided innovation. All members of the 
Department were summoned to Lansing for the meeting. The general 
policy and organization of the Department was thoroughly outlined 
by Commissioner Rogers. The meeting proved to be a very valuable 
one. The best methods of constructing the different kinds of roads 
and the specifications for them were discussed and suggestions made. 
Helpful ideas regarding the organization of field parties and road 
surveys, together with the use of road plans were brought up and 
discussed. 

Convention Michigan State Good Roads Association. — ^At the Eighth 
Annual Convention of the Michigan State Good Roads Association 
held at Battle Creek, May 10 and 11, 1916, the following papers were 
presented: Selection of Types of Roads for a Coimty Road System, 
Commissioner Frank F. Rogers; Road Laws, Deputy Commissioner 
Leroy C. Smith; Road Maintenance, District Engineer W. W. Cox; 
Gravel Roads, District Engineer L. H. Neilsen. Other papers were 
given and addresses made by Governor Ferris and men prominent 
in the good roads work of the State. The proceedings of the conven- 
tion have been printed and may be had upon application to Mr. P. 
T. Colgrove, Hastings, Michigan, President of the Association. 
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STATIJS AT THE CLOSE OF THE 1916 FISCAL YEAR. 

Summing up now what has been accomplished during the past two 
years, we find some interesting results. 

Michigan has approximately seventy thousand miles of public 
wagon roads. With fifteen thousand miles of main highways well 
improved, however, every city, village, and hamlet in the State could 
be reached. During 1915 and 1916, 1,851| miles of road were con- 
structed (including the 348i miles accepted but not rewarded due to 
lack of funds), making a total of 4,289 miles to date, as compared with 
2,437^ miles at the close of the 1914 fiscal year. The roads already 
built are for the most part on the main lines of travel leading out from 
the cities and towns of the State but have not been extended far enough 
to be connected at the ends. Thus it can be seen that more than one- 
fourth of the mileage necessary to serve the whole State has been 
built. 

The working force of the Department, which has been greatly in- 
creased owing to the growing demands upon it, now numbers 61, 
including the State Highway Commissioner, Deputy Commissioner, 
Bridge Engineer, Office Engineer, Chief Draftsman, Chief Clerk, and 
six District Engineers. 



OUTLOOK FOR THE FUTURE. 

After a recital of what has been done to date, we may properly 
turn to a consideration of the future outlook. From present indica- 
tions, the period upon which we are now entering will be one of un- 
precedented activity. Future development is dependent largely upon 
the ability of the State to meet its share of the cost. Already the 
counties and townships are willing to build more than enough roads 
to take the State appropriations. Communications received from 
50 out of 59 counties acting imder the county system reported 700 
miles of trunk line and 400 miles of single reward road to be built 
during the 1916 season, nearly all of which will be included in the 
work of the 1917 fiscal year. Inasmuch as but five-sixths of the 
coimties have reported, it is evident that at least 1200 miles will be 
built by the counties acting imder the county system. With the 
mileage constructed by the townships and road districts, it is reason- 
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able to believe that 1500 miles will be built during the coming year. 
For the 1917 fiscal year, the amount credited to the State Highway 
funds is estimated at $1,580,000, distributed as follows: 

Automobile tax, (estimated) $1 ,000,000 

Trunk Line Fund 550,000 

Expense Fund 30,000 



$1,580,000 

FEDERAL AID. 

A new means of securing money for road construction was opened 
by the passage of the Federal Aid Road Bill. Federal aid in the con- 
struction of roads is at last a reality. Thi^ bill appropriates the sum 
of $75,000,000 for the construction of rural post roads in several states 
during the next five years, and $10,000,000 for the building of roads 
in the national parks. For the fiscal year ending June 30, 1917, the 
sum of $5,000,000 is appropriated and this amount is increased by 
$5,000,000 each succeeding year until the fiscal year ending June 30, 
1921, for which year the appropriation is $25,000,000. 

The appropriations are to be apportioned among the several states 
in the following manner: one-third in the ratio which the area of each 
bears to the total area of all the states; one-third in the ratio which 
the population of each state bears to the population of all the states; 
one-third in the ratio which the mileage of rural delivery routes and 
star routes bears to the total mileage of rural delivery and star routes 
in all the states. 

The management and distribution of the road building fimd will 
be in the hands of the Secretary of Agriculture. The act specifies 
that "no money apportioned under this act to any state shall be ex- 
pended therein imtil its legislature shall have assented to the provi- 
sions of this act." The money will be expended through the State 
Highway Department. The Secretary of Agriculture cannot pay 
out any money on any road project until the plans, specifications, 
and estimates for such project have been submitted to him and ap- 
proved; nor imtil he has received satisfactory assurance that the State 
has provided in money, labor and material an amount equal to the 
amoimt received from the United States; nor imtil satisfactory agree- 
ment shall have been made on the part of the State that the nu-al 
post roads built imder the terms of this act will be properly main- 
tained by the State. The Secretary of Agriculture cannot make any 
payment for road construction imder the act in excess of $10,000 
per mile, exclusive of the cost of bridges of more than 20 foot clear 
span. 
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Michigan will profit to a large extent by the provisions of the Federal 
Aid Bill. The amounts to which this State will be entitled are as 
follows: 

For the fiscal year ending June 30, 1917 $145,783 72 

For the fiscal year ending June 30, 1918 291 ,567 44 

For the fiscal year ending June 30, 1919 437,351 16 

For the fiscal year ending June 30, 1'920. 583 , 134 88 

For the fiscal year ending Jiine 30, 1921 728,918 60 



$2,186,755 80 



In order to arrive at an equitable distribution of the cost between 
the government, state, and counties, a unit known as the valuation 
per trunk line mile has been developed by dividing the assessed valua- 
tion of any county by the trimk line mileage within its borders. The 
values for this unit vary through a wide range from $25,233 to 
$16,320,156. Coimties with an assessed valuation per trimk line 
mile of less than $100,000, of which there are 19, are classed together; 
those from $100,000 to $200,000 are placed in a second class, and so 
on up to those of $500,000 or more, of which there are 27. A schedule 
is proposed which would require the counties of the first class, which 
are the poorer counties, to pay 25 per cent and the State 25 per cent, 
while the government money will make up the remaining 50 per cent. 

In each succeeding class, the coimty's share is increased by 5 per 
cent and that of the State decreased 5 per cent until those richer counties 
in the last class are required to pay the full 50 per cent. 

The distribution which is offered will impose no hardships upon the 
poorer coimties and should enable them to complete their trunk lines. 
The use of the federal money will reduce the cost to the State, hence 
the State can afford to increase the reward on the higher classes of 
roads which will materially aid the richer counties to build and main- 
tain roads commensurate with their traffic. Thus the best interests 
of the whole State will be served, and the trunk line system of Mich- 
igan may be reasonably expected to be complete at the end of the 
five year period. 

NEW HIGHWAY DEPARTMENT OFFICES. 

The occupation of new offices in the top floor of the new addition to 
the Capitol National Bank Building about December 1, 1916, will 
make a new period in the development of the State Highway Depart- 
ment. In the present location in the State Building, every available 
bit of space has been utilized. The lack of room made it necessary 
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to secure temporary space in the Capitol to handle the assessment 
district work. With the increasing demands, the need of new offices 
became imperative, in order not only that the present work might 
be satisfactorily handled, but also that future expansion might be 
provided for. This situation has been very admirably met by the 
Board of State Auditors by providing the new location. 

The Highway Department now ranks among the largest of the 
state departments. Its appropriations make it one of the most im- 
portant activities of the State. When duly installed in its new offices, 
it will be equipped in a manner commensurate with the magnitude 
of the work which comes to it and will be better able to serve the people 
of the State. 



RECOMMENDATIONS. 

The planning for and building of such a large mileage of roads in- 
volving the expenditure of vast sums of money, which, as has been 
shown, will take place in the future, involves a great deal of responsi- 
bility. Often in a task of this magnitude, certain important features 
are not given due consideration. There are vital requirements which 
must be met if the roads of the future are not only to receive state 
reward, but also to be economic roads which will at all times satis- 
factorily carry the traffic imposed upon them for the least annual cost. 
These requirements will be considered here. 

SELECTION OF TYPES OF ROADS. 

The selection of a road is often a vexing problem which is frequently 
not solved according to the best principles. The State Highway 
Department has never maintained that there is one best road in all 
places and under all conditions, but that in a system so large as to 
serve a whole state nearly every type of road has its place and the 
same is true of most counties. 

A careful study of traffic conditions covering the amount and kind 
of traffic is necessary. After providing for future increases in traffic, 
the type should be selected on which the annual charges, taking into 
account the cost of construction, interest on that cost, the sinking 
fund, and the cost to satisfactorily maintain the road will be a mini- 
mum. Traffic upon a road varies with the distance from the cities 
and towns. From a careful study of traffic records, it has been foimd 
that the local traffic is on the average about 85 per cent of the total, 
while the touring traffic amoimts to about 15 per cent of the total. 
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The thickly populated sections would require the best and most 
expensive types of roads, while in the sparsely settled regions, where 
the traffic is Ught, the cheaper type would suffice. 

To give a specific illustration: On the Wolverine Pavedway, at a 
point half way between Lansing and East Lansing the travel amounts 
to over one thousand vehicles per day, while between East Lansing 
and Okemos on the same road, the travel falls down to four hundred 
vehicles per day, and at a point just east of Okemos the travel is only 
two hundred twenty-five vehicles per day. Bearing these facts in 
mind, it would seem unbusinesslike to construct the same type of 
road throughout the entire length of the highway. 

A few miles out of each large city, where the number of vehicles 
per day exceeds four himdred, it imdoubtedly would be advisable 
to construct a 16 foot cement-concrete or bitmninous concrete road 
which would cost in the neighborhood of $14,000 or $15,000 per mile, 
with an average maintenance charge of $100 per mile per year. Be- 
yond the four or five mile limit from the cities where the traffic reduces 
to from one himdred fifty to four hundred vehicles per day, a 16 foot 
gravel road costing from $5,000 to. $6,000 per mile, with an annual 
maintenance charge of $100 to $200 per mile should suffice during the 
life tune of one gravel surface. Farther from the cities and towns 
where the traffic goes both ways to market and reduces to less than 
one himdred fifty vehicles per day, even a less expensive road would 
be satisfactory for many years — 6ay a nine foot or twelve foot gravel 
road costing from $2,000 to $3,000 per mile. 

DRAINAGE. 

No matter what type of road is selected, the road should be 
thoroughly and properly drained. K a cheaper type is selected, and 
adequate provisions are made for draining the road when the sub- 
grade is constructed, the expense incurred will be more than repaid 
by the saving in maintenance, and a good foundation offered in case 
the road should be rebuilt later with a more expensive type. If an 
expensive type of pavement is used, proper drainage is imperative. 
In the latter case, the cost of drainage will be insignificant as compared 
with the total cost of the road, and longer life of the pavement is there- 
by insured. 

In the inspection made of old state reward roads this spring (1916), 
most of the trouble found could be traced directly to poor drainage. 
In future work, culverts and drains of adequate size, and properly 
placed, must be provided before any road will be accepted for state 
reward. This applies to drains connecting side ditches at farm en- 
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trances, as well as to drains under the road. Side ditches should be 
kept free from leaves, grass, rubbish, etc. 

MAINTENANCE. 

Closely related to the problem of drainage is that of maintenance. 
Not only must a road be properly built, but it must be properly main- 
tained. This is especially true of our state reward roads. If we 
build these roads and fail to keep them in repair, the purpose of the 
whole plan is defeated. As an incentive to keep the state rewarded 
roads in repair, the reward idea was intended to cover maintenance, 
and the last Legislature, as has been cited, passed a law to compel 
this maintenance. It is not such a difficult thing as it may seem, 
to maintain a road. There is a right way and a wrong way to do it. 
The Department has prepared instructions on this subject which are 
given on page 115. The careful consideration of these instructions 
is earnestly requested. 



CONCLUSION. 

In conclusion we wish to thank Governor Ferris, the Legislature, 
and all the State Departments for their hearty cooperation. The 
Department is especially indebted to Attorney General Grant N. 
Fellows for his able assistance in the interpretation of the highway 
laws, and to the Board of State Auditors for providing new offices 
for the Department into which we expect to move before this report 
is published. 

In preparing this report, it has been the endeavor to present a clear 
and comprehensive account of the work of the State Highway Depart- 
ment. This report is not, however, addressed only to those directly 
interested in and connected with the construction of roads. Through 
the Governor, it is addressed to all the people of the State of Michigan, 
for whose best interest the Department is laboring. The efifort has 
been made to put forth a report of general interest with the hope that 
all may share the enthusiasm over road building that those directly 
charged with the work cannot help but feel, and that all will aid in the 
work whenever the opportunity is offered. 

FRANK F. ROGERS, 

State Highway Commissioner. 
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SECTION II. 
TABLES 



TABLE NO. 1. — Receipts and expenditures of State Reward Fund for fiscal year ending 

June 80, 1916, 

Receipts. Expenditures. 

Balance in fund from 1914 fiscal year $9,002 62 

Deficiency appropriation for 1915 fiscal year 600,000 00 

Disbursements (See Table 12) $583,895 00 

Repaid reward paid out 20,931 00 

Balance in fund at close of 1915 fiscal year 4, 176 62 

$609,002 62 $609,002 62 

TABLE NO. 2. — Receipts and expenditures of current expense fund for fiscal year ending 

June SO, 1916. 

Receipts. Expenditures. 

Appropriation for 1915 fiscal year $20,000 00 

Dtawn from motor vehicle fund 1 ,823 75 

Salaries and per diem $14,248 44 

Traveling expenses and help 4,450 07 

Reports, bulletins^ postage, etc 2,544 22 

Equipment for omce and field work 60 99 

Engineers' supplies 3 00 

Stationery and oflBice supplies 311 28 

Simdries, telegraph, telephone, express, etc 197 59 

On hand at close ot 1915 fiscal year 8 16 

$21,823 75 $21,823 75 

TABLE NO. 3. — Receipts and Expenditures of Trunk Line Fund for fiscal year ending 

June SO, 1916. 

Receipts. Expenditures. 

Balance in fund from 1914 fiscal year $28, 339 92 

Appropriation for 1915 fiscal year 300,000 00 

Prom Alger County, share Bridge No. 17.. 400 00 

General OfiGice Expense: 

Salaries (See Table 6) $3,376 47 

Traveling expenses 62 59 

Equipment 4 46 

Stationery and supplies 68 94 

Report, bulletins, etc 338 11 

Sundries and liability insurance 259 73 

$4,110 30 

Road Inspection: 

Salaries (See Table 6) $1,400 62 

Helpers and travel expenses 1,602 15 

3,002 77 

Surveys, Plans and Maps: 

Salaries (See Table 6) $7,063 34 

Helpers and travel expense 10,070 47 

Equipment 264 60 

Supplies. • 1,946 66 

19,344 97 

Bridges: 

Sakries (See Table 6) $8,692 01 

Travel, tests, proposal advertisements 4, 106 79 

Equipment 282 97 

Supplies. 246 33 

Construction 89,303 17 

102,631 27 



STATE HIGHWAY COMMISSIONER. 29 

Road Rewards (See Table 12) : 

New roads $143,568 00 

Rebuilt roads 28,825 00 

Fifty per cent additional 27,278 00 

$199,671 00 

On hand at close of 1915 fiscal year 79 61 

$328,739 92 $328,739 92 

T ABLE NO. 4. — Receipts and expenditures of Seney Road Fund for fiscal year ending June 

SO, 1916. 

Receipts. Expenditures. 

Balance in fund from 1914 fiscal year $33,762 70 

Freight refund from D. S. S. & A. Ry. Co 1,172 45 

Appropriation 25,000 00 

Expenditures during 1915 fiscal year $34,045 24 

On hand at close of 1915 fiscal year 25,889 91 

$59,935 15 $59,935 15 

TABLE NO. 5. — Salaries and per diem of employees of State Highway Department paid from 

current expense fund during fiscal year ending June 30, 1915, 

State Highway Commissioner, Frank F. Rogers $2,500 00 

Deputy Highway Commissioner, Leroy C. Smith 2,000 00 

District Engineer, Wm. W. Cox 1,725 88 

District Engineer, L. H. Neilsen 1,563 55 

District Engineer, K. I. Sawyer 1 ,559 48 

District Engmeer, R. W. Roberts 1,477 00 

Office Engineer, W. S. Cumming 1,080 00 

Consulting Engineer, John J. Cox 18 00 

Bookkeeper. CJbas. S. Emery 1,060 00 

Clerk and Stenographer, W. I. McCarthy 1,000 00 

Clerk, Clara Rogers 42 00 

Clerk, Mildred Roimds 15 75 

Clerk, Gertrude Laverty 5 00 

Messenger, Fred Rogers 157 25 

Messenger, John Rich 44 53 

$14,248 44 

TABLE NO. 6. — Salaries and per diem of employees engaged on trunk line work for State 

Highway Department for fiscal year ending June SO, 1915. 

General Office Expense: 

R. D. O'Keefe, Inspector $1,310 41 

C. J. Neal, Draftsman 795 00 

F. D. Messenger, Draftsman 2 63 

F. C. Sharrow, Draftsman 21 88 

Fanny Rogers, Clerk 3 00 

Margaret StoU, Clerk 8 00 

C. B. PurcelL Stenographer 68 43 

Ruth Ryan, Stenographer 598 24 

Marjorie Heil, Stenop-apher 487 26 

Lela Heil, Stenographer 27 17 

Lucile McCarthy, Stenographer 21 00 

Grace A. Reed, Stenographer 33 45 

$3 , 376 .47 

Road Inspection: 

G. C. Dillman, Inspector $539 02 

R. D. O'Keefe, Ing>ector 127 80 

L. D. Townsend, Engineer 251 40 

L. 5. Belknap, Engineer 251 40 

R. W. Roberts, Engineer 231 00 

1,400 62 
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Surveys, Plans and Maps: 

H. L. Brightman, Chief Draftsman. $1,294 38 

L. D. Townsend, Locating Engineer 817 37 

L. H. Belknap, Locating Engineer 1 , 186 81 

G. C. Dillman, Engineer 496 49 

E. K. Lovelace, Engineer 958 81 

Chas. J. NeaJ, Engineer 221 28 

John Dennis, Draftsman 426 68 

M. L. Moone, Draftsman 780 90 

M. C. Hengst, Draftsman 291 91 

Lee Stockman, Draftsman 147 07 

C. E. Foster, Draftsman 16 40 

E. F. Dowd, Draftsman 32 73 

C. H. Hall, Draftsman 81 80 

F. C. Sharrow, Draftsman 13 13 

C. E. Thompson, Draftsman 8 58 

L. E. Belknap, Smreyor 122 92 

R. R. Cox, Rodman 105 48 

Fred Rogers, Rodman 60 60 

Bridges: 

C. V. Dewart, Bridge Engineer $1,700 88 

Clarence S. Roe, Assistant Bridge Engineer 1,016 28 

E. H. Shuttleworth, Bridge Draftsman 1,016 28 

L. D. Townsend, Topographer 369 44 

L. B. Westerman, Bridge Inspector 793 01 

R. W. Newton, Bridge Inspector 579 73 

E. E. Kurtz, Bridge Inspector 746 14 

J. C. Alderdyce, Bridge Inspector 410 07 

W. J. Howard, Bridge Inspector 340 09 

Clifford Foster, Bridge Inspector 182 52 

H. M. Wood, Bridge Inspector 60 60 

Chas. L. Carter, Bridge Inspector 195 00 

H. F. Beyer, Bridge Inspector 172 23 

H. F. Rook, Bridge Inspector. 154 72 

Fred Van De Laare, Bridge Inspector 188 39 

C. C. Therien, Bridge Inspector 225 98 

John Dennis, Bridge Inspector 112 52 

C. H. Hall, Bridge Inspector 60 64 

M. L. Moone, Bridge Inspector 37 09 

James Frost, Bridge Inspector 73 40 

" Roy A. White, Bridge Inspector 98 94 

Harry J, Bill, Bridge Inspector 58 06 



$7,063 34 



8,592 01 
$20,432 44 



TABLE NO. 7. — Receipts and expenditures of the State Reward Fund for the fiscal year ending 

June 30, 1916. 

Receipts. Expenditures. 

Balance in fund from 1915 fiscal year $4, 176 62 

Appropriation for 1916 fiscal year " 600,000 00 

Rewards, new and rebuilt roads (See Table 13) $576,726 00 

Repair rewards 27,447 48 

On hand at the close of 1916 fiscal year 3 14 

$604,176 62 $604,176 62 
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TABLE NO. S.— Receipts and expenditures of the Current Expense Fund for the fiscal year 

ending June 50, 1916, 

Receipts. Expenditures. 

Balance in fund from 1915 fiscal year $8 16 

Appropriation for 1916 fiscal year 25,000 00 

Drawn from Motor Vehicle Fund 1,129 94 

Salaries and per diem $16, 615 18 

Traveling expenses and help 5, 312 66 

Reports, bulletins, postage, etc 2,548 79 

Equipment for office and field work 86 44 

Engineers' supplies 565 73 

Stationery and office supplies 417 88 

Sundries, telegraph, telephone, express, etc 186 27 

On hand at close oi 1916 fiscal year , 405 15 

$26,138 10 $26,138 10 

TABLE NO. 9. — Receipts and expenditures of the Trunk lAne Fund for the fiscal year ending 

June 30, 1916. 

Receipts. Expenditures. 

Balance in fimd from 1915 fiscal year $79 61 

Appropriation for 1916 fiscal year 350,000 00 

Refund from Seney Road Fund 9 90 

From Kent County, share of Bridge No. 58 3 , 000 00 

From G. R. Ry. Co., " " " " " 908 20 

General Office Expense: 

Salaries $4,045 43 

Traveling expenses 15 91 

Equipment 14 00 

Stationery and suppUes 274 23 

Reports, bulletins, etc 603 09 

Sundries, and liabiUty insurance 264 19 $5,216 85 

Expense incurred imder Drain Law 44 74 

Assessment District Law Expense: 

Salaries $2,819 30 

Helpers and travel expenses 754 61 

SuppUes 105 27 3,679 18 

Road Inspection: 

Salaries $5,031 41 

Helpers and travel expenses, 3,270 98 8,302 39 

Sm^eys, Plans and Maps: 

Salaries $12,163 58 

Helpers and travel expenses 16,243 70 

Equipment 331 43 

SuppHes 1,653 87 30,392 58 

Bridges: 

Salaries $11,849 98 

Travel, help, tests, proposal advertisements 6,012 42 

Equipment 318 69 

Supplies 512 17 

Construction 101,176 41 119,869 67 

Road Rewards (See Table 13) : 

New roads $145, 106 00 

Rebuilt roads 28,941 00 

Fifty per cent additional 6,759 00 

Repair rewards 4,721 10 185,527 10 

On hand at close of 1916 fiscal year 965 20 

$353,997 71 $353,997 71 
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TABLE NO. 10. — Receipts and expenditures of the Seney Road Fund for the fiscal year ending 

June SO, 1916. 

Receipts. Expenditures. 

Balance in fund from 1915 fiscal year $25,889 91 

Expenditures during 1916 fiscal year $18,241 97 

On hand at close of 1916 fiacal year 7,647 94 



$25,889 91 $25,889 91 
fiscal year ending June SO, 1916, 



TABLE NO. 11. — Salaries and ver diem of employees of State Highway Department for 

uve( 



Current Expense Fund: 

Gena*al Administration: 

Frank F. Ropers, State Highway Commissioner $2,500 00 

Leroy C. Smith, Deputy Highway Commissioner 2,000 00 

$4,500 00 

Clerical: 

W. S. Cumming $600 00 

Chas. S. Emery 1,150 00 

W. I. McCarthy 1,000 00 

Fred Rogers 124 83 

John Rich 49 08 

Roy HiU 27 25 

Ralph Sweeney 19 83 

Leone E. Wheaton 90 34 

Ruth Whitman 65 75 

Elizabeth Mahoney 26 89 

Rosella Hughes 7 50 

Gladys Wade 32 10 

Marie McKemon 7 80 

Emma Sakrasky 4 50 

3,205 87 

Engineers: 

Wm. W. Cox $1,874 12 

L. H. Neilson 1,803 65 

K. I. Sawyer 974 12 

G. C. DiUman 650 30 

S. B. Slack 234 72 

W. J. Cleary 17 50 

5,554 31 

Inspectors: 

R. D. O'Keefe $1,500 00 

R. W.Roberts 1,827 00 

T. O. Williams 28 00 

3,355 00 

Trunk Line Fund: 
Clerical and Drafting: 

H. L. Brightman $1,455 62 

J. H. Bateman 1,086 04 

C. H. Hall 1,092 74 

T. B. Dimmick 27 66 

R. H. Steketee 781 78 

C. T. Smith 667 67 

C. H. Blades 203 28 

Doyle Kimmel 19 74 

F. D. Messenger 567 06 

W. A. Reinert 44 53 

H. A. Morse 169 63 

L. L. Linton 473 08 

M. L. Moone 787 68 

E. F. Dowd 482 17 

T. L. Jackson 27 66 

H. H. BarUett 282 18 

P. Weinlander 266 98 

P. C. Sharrow 2 46 
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C. L. Williams $117 33 

H. T. Davies 27 22 

J. Van Buren 193 08 

J. M. Harris 148 33 

H. A. Miles 719 00 

C. B. Morton 405 01 

V. B. Redfem 130 70 

Roy A. White 1,094 39 

M. Nourse 489 12 

Fred Rogers 196 82 

E. Dietrick 190 46 

Ruth Ryan 751 76 

Marjorie Heil 697 64 

Grace A. Reed 583 97 

E. Mahoney 107 13 



Engineers: 

C. V. Dewart $1,874 12 

L. D. Townsend 1,661 79 

L. H. Belknap 1,661 79 

Clarence S. Roe 1,243 72 

E. K. Lovelace 1,216 19 

Chas. J. Neal 1,035 05 

G. C. Dillman 619 49 

W. S. Gumming 600 00 



Inspectors and Surveyors: 

R. D. O'Keefe $61 79 

E. E. Peterson 987 06 

L. P. Kelley 720 00 

L. E. Belknap 447 78 

C. N. Ward 14 82 

E. H. Shuttleworth 1,193 72 

W. J. Howard 798 69 

F. C. Chaddock 123 91 

R. R. Cox 123 19 

Chas. Cummings 161 54 

W. W. Lavers 113 69 

O. H. Vergeson 698 46 

V. R. Burton 973 44 

M. C. Hengst 932 17 

H. J. Bill 1,026 24 

J. H. Dennis 350 49 

C. D. Curtiss 83 94 

F. A. Walton 171 43 

M. H. Kinch 74 20 

C. E. Foster 674 67 

L. B. Westerman 1,041 19 

Jas. A. Raynsford 266 98 

R. W. Newton 668 24 



Seney Road Fund: 
Engineers: 

Chas. J. Neal, Inspector $216 00 

J. A. Broad 21 00 

F. J. Bell 161 60 



$14,289 91 



9,912 15 



11,707 64 



398 60 
$52,923 48 
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TABLE NO. 12. — Summary by counties for 



Note three lines to each county. 
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Upoer penlnsulu rood enthuBtasts drove from the western end of the upper peninsula to Mackina 
Cilj to join with the West and East Michigftn Pike Aaaociationa in dedicatfiip a ".-".■".-"■ -■ <i 
northern apex of the Disie lliRtiway. On their trip they eiicounlered all khicis ol 
The above ia an example of how not to grade a road. 
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fiscal year ending June SO, 1916. 



Line one, total to July 1, 1914. 
Line two, current year business. 
, Line three, total June 30, 1915. 
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5,108 

30,723 

1,163 








, , . 








S3, 376 


1.004 


5.287 













3,376 




























...» 
















1,163 

18,898 

2,687 

21,586 

498 

750 

1,248 

23.831 

7,286 

31,117 

26,854 

1,300 

28,154 

7,444 




















1,706 
















1,062 

















2,768 


1.000 




• 

67.419 

3.761 

61.180 


.161 
1.000 
1.161 




58,330 

6,965 

65,296 






.445 






$8,570 
8,570 




1.445 














2.759 






.748 
.748 

34.188 
28.867 
63.055 










3.215 














5,974 


1.000 


2.375 


.889 




15,192 
37,015 
52,207 

1,599 

8,740 

10,339 

9,588 
18,129 
27,717 










4.469 
4,469 


4,150 


l.OOO 


2.375 


.889 




4,150 












•••..•...... 














... 






7,444 

34,799 

4,350 

39,149 

11,236 

4,101 

15,337 

1,746 






.340 




8.959 

2.277 

11.236 






2,997 
4,054 
7,051 




1.320 










1.660 
















• 




2.075 










6,000 
6,000 

6,273 

6,069 

12,342 

12,619 

6,748 

19,367 




2.075 
















6.273 
2.500 
8.773 

8.222 

5.425 

13. W7 
















1,676 
1,676 












1,746 




2.630 


1.515 


















2.630 


1.615 








1 












1 






1 








1 ' . . • 






1 








1 






1 




7,237 

4,171 

11,408 


1 


_ 










3,487 
3,487 


■••••■•••• 




i 










1 


, 
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TABLE NO. 12.— 



Note three lines to each county. 





Length in miles 


County. 






Applications 




Built. 




A. 


B. 


C. 


D. 


E. 


F. 


G. 


A. 


B. 


f 




6.822 
26.037 
30.869 

10.952 

1.000 

11.952 


2.014 
4.692 
6.706 

4.294 
2.378 
6.672 












3.010 


Clmton ] 














1 202 
















4.212 




3.000 
1.980 
4.980 




1.000 
1.042 
2.042 

90.291 

8.878 

99.169 

15.676 






2.008 
2.972 
4.980 


9.034 


Crawford 








1.904 










10 938 












Delta 1 
























1 










- 


5.000 












' 


Dickinson 


.315 
.315 

97.193 

18.916 

116.109 

14.747 

3.362 

18.109 

185.849 

25.613 

211.462 

1.004 














5.000 

• V • ■ 

• • • - ^ 




15.576 




















61.171 


Eaton 












18.708 















79.879 








.142 


14.883 








10.696 


Fmrnpt. -j 












3.548 








.142 

13.411 

-1.184 

12.227 


14.883 

11.901 

1.184 

13.086 








14.244 




.678 




14.967 

2.420 

17.377 






.678 


79.107 


Genesee 






43.906 




.678 

26.000 

-1.487 

24.513 






.678 


123.012 








.600 


Gladwin 












.504 




1.004 

6.726 

6.642 

13.368 

48.557 
23.046 
71.602 

127.708 

8.878 

136.686 

29.628 
12.646 

42.074 












1.004 




1 


3.060 








3.578 


Gogebic 


















i 

1 


3.060 

1.000 

.612 

1.612 








3.578 




.920 




4.611 




• 


.920 


38.036 


Grand Traverse ■ 


••■....■• 
.170 
.170 






10.796 




.920 

25.961 

8.482 

34.443 


4.611 






.920 

16.697 

6.488 

22.186 


48.831 








103.448 


Gratiot ■ 










9.012 




1 








112.460 




1 
1 

1 


5.239 

8.991 

14.230 

15.613 

6.226 

21.739 

35.179 

.126 

36.304 

3.616 

-1.447 

2.069 






25.498 


Hillsdale 




• •••'••••• \ 








2.624 






1 








28.022 






..... ^ 
1 

1 










Houffhton 




.890 
.890 

69.344 
22.713 
92.067 

37.698 
26.780 
64.378 

41.420 
21.177 
62.697 


2.220 
2.220 

4.936 






1 


.890 










! 


.890 




3.690 




6.472 

.596 

7.068 




3.690 


40.740 


Huron 






21.619 




3.690 
.500 


4.936 

2.632 
2.062 
4.694 






3.690 


62.359 








20.474 


Ingham ] 








.600 
.600 




6.480 


.600 








26.964 











27.384 


Ionia 










1 


9.882 






1 






1 


37.266 


\ 




• 






i 
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Continued. 



Line one. total to July 1. 1914. 
line two, eurrent year businees. 
Line three, total June 30, 1915. 



by classes. 


Reward paid in dollars. 


Built. 


Single reward. 


Trunk line. 


C. 


D. 


E. 


F. 


G. 


County 
districts. 


Townflhip. 


County. 


Township. 














11,505 






663 










11,098 
1,098 

• •■••• 






663 










1.505 
9,239 






4 294 




1.000 




















1,695 
10,934 






4 294 




1.000 

43.464 

8.752 

52.216 

15.576 




















33,071 
12,418 


10,860 
2.948 


....■■•••••a 












<16,062 
16,062 

6,421 












45.489 1 13,808 
12.796 ' 2,780 




























. . ... 
15.576 






12,796 

6,217 

6,691 

11,908 

16,029 

4,838 

20,867 

51,889 
29,476 
81,364 

250 
252 
502 

4.849 


2,780 

25,369 

3,013 

28.382 


5,421 






























( 










.142 


10.575 

1.848 

12.423 






1,421 
4,817 
6,238 

3,527 
1,871 
5.398 
















.142 

5.328 

5.066 

10.394 










14.007 


11.401 
1.684 






14.156 




1.448 


. . .. 






15.455 


13.085 






14, 156 












































3.060 








1.530 




















3.060 






4.849 

8,972 

4.646 

13,618 




1.530 

2,841 
5.768 
8,609 






.313 
.498 
.811 






11,713 

5,707 

17,420 

56.254 

5,879 

62,133 

17,442 

6,695 

24,137 




.170 








$251 


.170 








251 










1,368 














2,004 














3,372 






4.489 
5.240 
9.729 

11.924 
6.284 
18.208 t 


















I 












1 














15,077 
13,429 
28,506 


11,742 
10,053 
21,795 




2.220 












2.220 












4.436 




26.165 

7.518 

33.683 


.500 
1.668 
2.068 




51,584 
21,246 
72,830 

12,237 

2,291 

14,528 

13,692 

5,291 

18,983 


800 












3,602 


4.436 






. . . 




4,402 






2.000 ' 

-1.186 1 

.814 i 












4.594 








3,937 
3,937 


1,425 
1,425 




4.594 
































1,289 














1,289 






1 
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TABLE NO. 12.— 



Note three lines to each county. 





Length in miles 


County. 






d 


Applications 


• 


Built. 




A. 


B. 


C. 


D. 


E. 


F. 


G. 


A. 


B. 


f 


4.794 
4.262 
9.056 


9.275 

2.406 

11.681 

14.668 
23.102 
37.770 

66.512 
17.142 
83.654 

43.706 
25.379 
69.085 

80.744 
12.093 
92.837 

33.549 

6.090 

38.639 

93.309 

12.112 

105.421 






6.364 

-1.000 

5.364 

7.062 






4.510 

.986 

5.496 




Iosco 










1 600 












1 500 




6.441 

6.117 

12.658 








6 416 


Iron 




















7.062 








5 416 














61 986 


Isabella 




2.024 
2.024 

6.616 

.458 

7.074 

1.512 

-1.012 

.500 












4 814 
















66 800 




1.000 
1.188 
2.188 

2.740 




4.600 






1.000 
1.188 
2.188 

2.740 


22 784 


Jackson ■ 








21 885 






4.600 

16.424 

7.367 

23.791 

6.786 






44 669 




1.000 


1.176 




70.464 


Kalamazoo 




8.214 




2.740 
3.408 


1.000 
1.994 


1.176 




2.740 
3.408 


78 678 






24.815 


Kalkaska 








7.776 




3.408 




1.994 


6.786 

6.512 

.998 

7.610 

2.002 
3.588 
5.690 






3.408 


32.691 




11.010 
-.502 
10.508 


• 




41.721 


Kent 






1.028 
1.028 






17.913 












69.634 














|(ei>eenaw 






























• 








17.677 

1.250 

18.927 

28.779 

9.522 

38.301 

22.656 












10.370 


Lak<?. . 


































10.370 




1.004 
3.268 
4.272 


4.512 
2.497 
7.009 












16.993 


Lapeer 










1.004 
1.004 


10.244 












27.237 












6.666 


Leelanau 
















3.082 






22.656 














9.748 










2.160 
21.727 

23.887 










Lenawee 


1.010 
1.010 


1.270 
1.270 

56.324 
22.842 
79.166 


1.022 
1.022 








1.010 
1.010 


















. 




39.021 


Livingston 




5.000 
5.000 












7.662 
















46.683 






.999 












Luce 






8.422 
8.422 


2.708 
2.708 






1 . . . . 






.999 

















1 
1 


Mackinac ... 




7.760 
7.760 

6.634 

-1.000 

4.634 






7.992 
7.992 

6.064 

-.008 

6.056 






























20.026 

7.365 

27.391 










3.074 


Macomb 


























3.074 

















I 
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CONTINUBD. 



iLine one, total to July 1, 1914. 
Line two, (mrrent year business. 
Line three, total June 30, 1915. 



by classes. 


Reward piud in dollars.. 


Built. 


Single reward. 


Trunk line. 


C. 


D. E. 


F. 


G. 


County 
districts. 


Township. 


County. 


Township. 






6 364 






$5,826 

975 

6,801 

12,184 

3,896 

16,080 


$666 
246 
912 
















$2,9i5 1 $246 




• 


5.364 

4.510 
2.552 
7.062 







2,915 243 


1 418 








10,073 

3,896 

13,969 




3 056 








4,338 
4,338 

25.992 

2,407 

■ 28,399 

12,318 

3.131 

15,449 

390 




4 474 




















































2.268 




4.500 






6,866 
14,423 
21,289 

50,860 
10.778 
61,628 

13,640 

1,628 

15,268 

•9,626 

9,033 

•18,659 


2,892 

7,395 

10,287 

6,313 
3,242 
9,565 




3.460 










5.728 




' 4.500 

11.301 

4.334 

15.635 

6.570 

.216 

6.786 

2.997 








.500 


1.000 


.435 

.741 

1.176 












.500 


1.000 
1.994 




390 

7,685 

2,476 

10,161 

14,232 

2,629 

16,861 

2,002 














. 








1.994 






• •••••••■••• 


















1.028 
1.028 




2,i75 
2,175 








2.997 
2.002 
































2.002 








2,002 
6,185 
















































5,185 

5,512 
3,114 
8,626 

3,333 
1,737 
6,070 






1.502 










4,224 
5,640 
9,864 






4.509 














6.011 










































849 
















849 






















1.024 
1.024 








1,735 
1,735 

19,511 

4,309 

23,820 
































817 
















1,372 
















2,189 




.999 








750 


.••■•«« 




















.999 








750 
















• 










































6.777 




2.000 
1.752 
3.752 






8,019 
11,817 
19,836 


2,537 


5,015 
1,355 
6,370 




8.218 










13.995 








2,537 
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TABLE NO. 12.— 



Note three Knes to each county. 





Length in miles 


County. 


' Applications. 


Built. 




A. 


B. 


C. 


D. 


E. 


F. 


G. 


A. 


B. 


/ 


1.120 


83.206 
12.042 
95.248 






5.344 

-1.023 

4.321 

12.627 

6.309 

18.936 

21.156 






1.000 

.120 

1.120 


52 IQH 


Manistee 




1.023 
1.023 






6 106 




1.120 








58 301 




5.020 

.008 

5.028 








Marquette 


1.213 
1.213 

1.992 






























85.143 

21.966 

107.109 

75.790 
11.032 
86.822 

28.732 

4.742 

33.474 

15.656 

-2.060 

13.596 

21.810 
13.039 
34.849 


.500 






1.000 

.500 

1.500 


35 227 


Mason 








11 124 




1.992 


^ 


.500 


21.156 






46 S.'Sl 










60 680 


Mecosta 




|_ 










9 640 


















70 320 






26.691 

2.285 

28.976 

2.482 
4.032 
6.614 

8.265 

2.778 

11.043 

2.102 
1.004 
3.106 


4.734 

.174 

4.908 


10.657 








19 488 


Menominee 


1.002 
1.002 

2.126 
7.529 
9.655 






1.002 
1.002 

1.000 






10.657 

19.399 

4.652 

24.051 

1.600 
1.325 
2.825 

45.500 
21.190 
66.690 






19 488 








5 460 


Midland 


















1.000 


5 460 










11 304 


Missaukee 




.171 
.171 








10 222 












21 526 














Monroe 




.092 
.092 

83.425 

16.636 

100.061 

21.555 

2.904 

24.459 

51.811 
18.739 
70.550 

69.359 

1.126 

70.485 

24.261 

1.030 

25.291 

9.068 
28.580 
37.648 




























4.097 








2.089 
1.000 
3.089 

2.016 
1.018 
3.034 


60.627 


Montcalni . . . , • 












13 921 




4.097 

2.776 
1.018 
3.794 












74 548 




6.719 

-6.442 

1.277 

.307 




40.317 

6.919 

47.236 

8.745 






18 517 


Musk^on... .. 








500 








19 017 










24 673 


Newaygo 












13 949 




.307 

17.290 

4.817 

22.107 




8.745 
3.490 








38 622 






2.107 


1.317 
3.016 
4.333 






23.659 


Oakland ■ 








9 208 






2.107 


3.490 

61.607 

1.298 

62.905 






32 867 










~ 11 435 


Oceana • 


1.489 
1.489 












3 617 














15 052 




2.982 

-1.239 

1.743 










5 056 


Ogemaw 






.246 
.246 

8.566 

.984 

9.550 

5.474 








3.495 












8.551 

















Ontonagon. ... 


4.000 
4.000 












4.000 
4.000 


















55.989 

2.132 

58.121 


1.750 
2.135 
3.885 


.556 






27.337 


Osceola 










2.438 






.556 


5.474 








29 775 








, 
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Continued. 



Lme one, total to July 1, 1914. 

• Line two, ourrent year business. 

Line three, total June 30. 1915. 



by classes. 












Reward paid in dollars. 




Built. 


Single reward. 


Trunk line. 


C. 


D. 


I 
E. F. 


G. 


County 
districts. 


Township. 


County. 


. Township. 






2.587 
1.731 
4.318 

12.040 

2.427 

14.467 

13.972 


! 




122,620 

3,987 

26,607 

12,040 

3,119 

15,159 

27,187 

3,687 

30,874 

12,488 

2,078 

14.566 

17,582 

9,860 

27,432 


16,316 
3.683 
9,898 


$1,360 
4.552 
5,912 

5,784 
3,120 
8.904 






1.023 
1.023 


















' 






1.924 








2,834 
2,834 

6,023 
2,000 
7,023 

17,852 

3,336 

21.187 

6,155 




1.924 












.500 


1 












700 
700 






.500 


13.972 












• 














2,080 
2,080 
















8.800 




7.393 
1.000 
8.393 








6.058 








9,850 
9,850 




14.858 








6,156 

2.980 
6.729 
9,709 

9,376 

3,749 

13,124 

29.889 
12.394 
42.283 

30.913 

7,211 

38.124 

6,183 

372 

6,656 

21,081 

8,165 

29,246 

14,634 

3,691 

18,325 

67.417 

3,775 

61,192 














3.486 




5.976 
5.976 

1 045 
.890 
1.935, 

28.387 

7.996 

36,383 






1,862 
♦1,862 

3,621 
3,872 
7,393 




$2,972 


3.486 










2,972 


8.265 












1.988 


.171 
.171 










10.253 




















1.000 




• 




826 
826 






1.000 
























































.931 


' 


39.003 

4.181 

43.184 

8.745 






43,692 

6.428 

49,120 


7,781 

8,776 

16,656 






• ••.•••.••.. 








.931 




















.307 












4,646 


.307 




8.745 
2.004 










4,«46 




1.000 
1.107 
2.107 










641 


3.004 


.123 
.123 




6,718 
6,718 


2,626 
2,626 


2,883 


3.004 


2.004 

49.450 

1.966 

61.416 




3,624 






1,090 




























1,990 










2,628 
1.89& 
4,424 

2,000 


















646 
646 






















2.566 
6.000 
8.666 

4.971 

.603 

5.474 






666 
7,000 
7,666 

19,390 

2,233 

21,623 














6,000 










2,000 




6.000 


1.000 










376 


.126 


.566 
.556 

1 












1.126 










375 
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SIXTH BIENNIAL. REPORT. 



TABLE NO. 12.— 



Note three lines to each county. 





Length in miles 


Counly. 


Applications. 


Built. 


• 


A. 


B. 


C. 


D. 


E.- 


F. 


G. 


A. 


B. 


• 




















Oscoda ■ 


1.000 
1.000 






































46.279 
102.901 
149 180 

3.890 






2.280 

.982 

3.262 








9.128 


Ottawa 




2.008 
2.008 




.500 
.500 






4.827 












13.955 












1.020 


Preeque Isle. . . 
















2.870 






3.890 
4.490 














3.890 


















4.490 


Roscommon . . . - 






















4.490 

10.171 
17.247 
27.418 

42.619 
15 492 
58.111 

2.250 
4.250 
6.500 

70.250 

45.102 

115.352 

18.134 














4.490 




2.032 


1.522 




156.870 

28.219 

185.089 

10.499 

4.008 

14.507 

16.010 

4.500 

19.510 






2.032 


6.321 


Saginaw 




1.088 
1.088 








2.032 


1.522 






2.032 


6.321 








15.909 


Sanilac 














8.530 
















24.439 


















Schoolcraft 


































3.880 






• 




2.494 

.890 

3.384 


39.490 


Shiawassee 












14.454 




3.880 

.746 
1.558 
2.304 

1.000 
2.596 
3.596 












53.944 








36.846 

3.183 

40.029 

5.208 
2.004 
7.212 

5.500 

8.843 

14.343 

18.575 

1.774 

20.349 


.506 




3.740 


St. Clair 










1.014 




18.134 

16.596 
11.881 
28.477 

97:788 

15.064 

112.852 

21.283 

3.994 

25.277 

22.148 






.506 






4.754 




2.582 






1.000 
1.004 
2.004 


4.644 


St. Joseph 








7.612 




2.582 

9.000 

2.238 

11.238 

4.698 
3.815 
8.513 

3.088 








12.256 










70.770 


Tuscola 












15.482 














86.252 




3.045 

-.750 

2.295 








2.545 

-.250 

2.295 


17.607 


VanBuren 








2.446 










20.053 










2.464 


Washtenaw. . . . ' 














13.317 






22.148 


3.088 












16.781 



















Preparing gubsrade. B 



*. ,•* ■ 
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Continued. 



Line one, total to July 1. 1914. 
line two, ourrent year buBiness. 
Line three, total June 30, 1915. 



by classes. 


Reward p^dd in dollars. 


Built. 


Single reward. 


Trunk line. 


C. 


D. 


E. 


F. 


G. 


County 
districts. 


Township. 


County. 


Township. 




























































1.000 


••••••■••••• 




$3,775 
3,714 
7,489 


$2,541 














$2,453 
2,463 








1.000 






2,541 

510 
2,088 
2,598 

2,245 








































1 






1 

































2,246 
4,235 






1.522 




119.260 

10.378 

129 638 


■ 




119,835 

12,209 

132,044 


2,470 
6,622 
8,092 








1.088 
1.088 






1.622 






4,235 
14,450 








6.496 

3 506 

10.002 

11.990 














1 


9.271 
23,721 




$4,000 
4,000 








1 

1 












12,819 


6,113 
























, 11.990 






12,819 

8.765 

6,394 

14,159 




5.113 

1,701 
1,653 
3,354 













12,381 

2,737 

!.«» IIS 

























. 









18.762 


.606 I 

1 


21,128 

5,617 1 607 
5,617 ' 21. fW."! 






2.936 
21.688 

.600 
1.470 
1.970 

1.750 
2.000 


9,310 
9,310 






1 




•■ ■ ■ • • ■ 




1,697 
6,841 
8,638 


1,375 

602 

1,877 

35,372 




1.894 






"535 
535 




1.894 










1.000 








•2,812 




1.999 










13,341 
48,713 




6,423 


2.999 


1 


3.750 

6.351 

3.877 

10.228 






•2,812 




5,423 










16.662 

7,686 

24,347 

1,232 

407 

1,639 




2,263 


1.000 




1 




4,610 
6,875 


1.000 














I 
1 














2.046 


' 






10,215 
10,215 


2,111 
2,111 




2.046 


1 
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TABLE NO. 12.— 



Note three lines to each county. 





Length m miles 


County. 


^ 




Applications 








Built. 




A. 


B. 


C. 


D. 


E. 


F. 


G. 


A. 


B. 


# 




12.745 

1.124 

13.869 

67.876 

7.787 

75.663 


14.120 




9.984 

-1.092 

8.892 

2.015 


99.562 

15.630 

115.092 






12.118 


Wayne 




.104 
.104 




1.002 






14.120 

12.773 

.006 
12.779 






13.120 


/ 




3.014 




52.026 


Wexford 










5.416 






3.014 


2.015 








57.442 














# 


107.250 

39.870 

147.120 


2687.589 

801.033 

3488.622 


212.378 

89 262 

301.640 


41.621 

.808 

42.429 


960.529 

286.620 

1247.149 


110.363 

22.768 

133 121 




52.877 
23.934 
76.811 


1570.230 


Total 


.104 
.104 


487.705 
2057.935 



Grand Total... 



Total miles applied for to July 1. 1914 4,119.730 

Total miles applied for during 1915 fiscal year 1,240.455 

, Total miles applied for to June 30. 1915 5,360. 185 



Single 
reward 

Total reward paid to July 1, 1914 11.628,485 

Total reward paid during 1915 fiscal year 583,895 

Total reward paid to June 30, 1915 $2,212,380 

Note: *Includes payments made to Good Roads Districts. « 

Minus (— ) in application column indicates cancellation. 
Minus (— ) in bmlt column indicates rebuilt under some other class. 



Trunk Total, 
line. 
$117,643 $1,746,128 

199.671 783,666 
$317,314 $2,529,694 
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Concluded. 



Line one, total to July 1, 1914. 
Line two, current year business. 
, Line three, total June 30, 1915. 



by classes. 


Reward paid in dollars. 


Built. 


Single reward. 


Trunk line. 


C. 


D.^ 


E. 


F. 


G. 


1 


CJounty- 


Township. 


8 034 




9.984 

-1.092 

8.892 

2.015 


64.401 
26.352 
90.753 




190,953 

40,824 

131,777 

9,414 


$4,687 
1,110 
5,697 

25.101 


$26,196 

7,224 

33,420 




2 877 




.104 
.104 




10 911 






5 636 


3.014 


$747 


3.862 






2,933 3,538 
12,347 28,639 


2,113 
2,113 


2,223 


9 498 


3.014 2.015 






2,970 










77 867 


1 
22 843 fi47 .'^79 


66.892 
31.900 
98.792 




$766,290 $862,195 


1 
$104,177 i $13,466 


63.749 
141.616 


9.045 
31.888 


141.841 
789.220 


.104 
.104 


364, 9S8 
•1,131,288 


218,897 
1,081,092 


143,011 
247,188 


56,660 
70,126 



Total miles built to July 1, 1914 2,437.588 

Total miles built during 1915 fiscal year 758. 778 

Total miles built to June 30. 1915 3,196.366 
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TABLE NO. 13. — Summary by counties for 



Note three lines to each county. 





Length in miles 


County. 


Applications. 


Built. 




A. 


B. 


C. 


D. 


E. 


F. 


G. 


• A. 


B. 


, 










20.526 

3.141 

23.667 

10.969 

8.714 

19.683 

3.042 










Alger • 


1.250 
1.260 

.800 


1.000 
1.000 

16.031 
14.281 
30.312 










1.260 
1.250 

.800 


















3.503 

-1.000 

2.603 








3 646 


Allegan 








6.814 




.800 








.800 


10.360 










Alpena ■ 




























3.042 














72.045 

7.046 

79.091 

9.269 

.364 

9.633 

46.830 

6.150 

62.980 

10.890 

.684 

11.474 

94.250 

6.853 

100.103 

6.536 

-1.750 

4.786 

64.198 

7.695 

61.893 

147.763 

9.419 

167.182 

67.328 
18.821 
76.149 

19.894 

4.913 

20.807 

10.621 

.502 

11.123 


1.004 


6.287 








60 171 


Antrim 












8 994 




/ 


1.004 


6.287 




*■'■•'**■' 






69 165 














2 023 


Arenac 




3.350 
3.350 




























2.023 
















40 890 


Barry ■ 








• • • 








1 064 


















41 954 




2.207 

-1.210 

.997 

1.602 
1.124 

2.626 

.260 


11.067 

7.416 

18.473 




■ •■•• • •• 

74.269 

.344 

74.603 

.748 


1.161 

.600 

1.661 






4.736 


Bay 








• 








. 


4 736 








1.602 


56 463 


Benzie 










7.630 








.748 

124.622 

40.739 

165.361 






1.602 
.250 


64.083 




1.000 


2.375 


1.169 

-.280 

.889 




4.141 


Berrien 




.602 




.250 


1.000 

1.506 
2.933 
4.439 

10.921 
10.334 
21.255 

4.007 
2.071 
6.078 

.994 

.264 

1.268 

2.630 


2.375 




.260 


4.643 






34.249 


Branch 






2.341 
2.341 

12.990 

1.319 

14.309 


1.698 
1.698 






4.112 












38.361 






- 






101 780 


Calhoun 












16 643 














118 323 














39.662 


Cass 














9 000 


^ 














48.662 








11.269 

6.612 

17.881 

42.811 

8.342 

51.163 

21.508 
59.546 
81.063 








9.447 


Charlevoix ■ 


.480 
.480 










7.307 












16.764 




1.616 








3.676 


Cheboygan . . . . ■ 










.602 






2.630 


1.615 








4.078 














ChioDewa ■ 






10.000 
10.000 

.999 
2.986 
3.984 




2.300 
2.300 
























1.494 


38.648 
14.928 
63.676 






1.000 


20.737 


Clare A 




.999 
.999 






8.502 




1.494 








1.000 


29.239 













g and Eaat Lansing Road, Ingbam county. 
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fiscal year ending June 50, 1916. 



Line one, total to July 1, 1915. 
Line two. current year business. 
. Line three, total June 30, 1916. 



by classes. 












Reward paid in dollars. 




Built. 


Single reward. 


Tnink line. 


C. 


D. 


E. 


F. 


G. 


County 
district. 


Township. 


County. 


Township. 






11.051 

5.053 

16.104 

4.608 
1.732 

6 340 






$16,677 

8,049 

24,626 

1,638 
5,444 
6,982 




• 














$6,830 
6,830 
















2.503 








$7,088 
















2 503 








7,088 






















































1 004 


6.287 










30,723 

6,488 

36,211 

1,163 
1,688 
2,861 

21,685 

632 

22,117 

1,248 




$3,376 














2,971 


1.004 


5.287 












6,347 
















2.260 
















2.250 






























2,768 
































2,768 


1.445 




61.180 

4.472 

65.652 

.748 


1.161 

.500 

1.661 




65,295 

7,237 

72,632 


8,570 

1,850 

10,420 




2.553 








3.998 






1,248 

31,117 

4,573 

35,690 

28,164 

4,378 

32,632 

7,444 




• 






6,974 
1,850 


















.748 

63.056 
10.798 
73.853 










7,824 

4,150 
666 


1 000 


2.375 


.889 




52,207 
11,507 
63,714 

10,339 

6,747 

16,086 

27,717 
17,678 
45,395 

6,000 

4,250 

10,250 

12,342 

7,292 

19.634 

19.367 
10.312 
29,679 


4,469 
3,301 
7,770 






1.000 


2.375 


.889 




4,716 






1.506 




1.042 
1.042 

11.236 






3,691 
3,691 

7,051 

4,255 

11,306 




1.506 








7,444 

39,149 

i;967 

41,116 

15,337 

250 

15,687 

1.746 




1.660 










12.066 










13.725 




11.236 








2.076 








• 
















2.075 


















8.773 

2.223 

10.996 

13.647 

7.688 

21.335 






1,576 
2,661 
4,137 




.606 










.606 








1,746 




2.630 


1.615 
















8,921 
8,921 




2.630 


1.615 
























1 
















1 






















11,408 

4,889 

16,297 




3,487 














2,514 














6,001 






■ 
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TABLE NO. 13.— 



Note three lines to each county. 





Length in miles 


County. 








Applicatione 


. 


Built. 




A. 


B. 


C. 


D. 


E. 


F. 


G. 


A. 


B. 


/ 




30.859 

8.946 

39.805 

11.952 

1.109 

13.061 


6.706 

-.934 

5.772 

6.672 












4.212 


Clinton 


.792 
.792 

4.980 
3.116 
8.096 












9 752 




■V 










13 964 


Crawford \ 




2.042 

.828 

2.870 

99.169 

8.409 

107.578 

15.576 

.270 

15.846 






4.980 


10.938 








1 014 


1 


6.672 








4.980 


11 952 


• 

Delta 


























[ 




















5.000 
3.712 

8.712 

1 


.315 














Dickinson 


2.081 
2.081 








5.000 
5.000 


.315 




.315 

116.109 

34.172 

150.281 

18.109 

5.214 

23.323 

211.462 

7.526 

218.988 

1.004 
1.994 
2.998 

13.368 

-3.148 

10.220 

71.602 
10.701 
82.303 

136.586 

1.628 

138.214 

42.074 








.315 










79.879 


Eaton ] 


.972 
.972 


.500 
.500 












12.934 














92 813 




.142 


14 883 

4.034 

18.917 

13.085 

1.833 

14.918 








14 244 


Emmet 


1 










1 732 






f 


.142 

12.227 

-1.833 

10.394 








15 976 


• 
Genesee • 


.678 

'.67h' 

24.513 

1.412 

25.925 


17.377 
1.496 

18.873 






.678 


123.012 






26 700 


i 






.678 


149.712 









1.004 


Gladwin 




1 




1 












1 


1.004 








3 060 




- 


3.578 


Gogebic 










1 










3.060 
1.512 




1 


3.578 




.920 


.170 


4.611 




1 
1 


.920 


48.831 


Grand Traverse ■ 


4.238 
5.750 







6.623 




.920 

34.443 

-3.402 

31.041 


.170 


4.611 




1 


.920 

22.185 

4.866 

27.051 


55.454 






1 


112 460 


Gratiot • 




1.769 
1.769 




1 


3 624 




• 




1 


115 984 


• 




14.230 
17.057 
31.287 

21.739 

1.338 

23.077 

35.304 

2.001 

37.305 

2.069 

-.750 

1.319 




t 


28.022 


Hillsdale 










1 


7.112 






42.074 
.890 










36.134 




.... 


2.220 








.890 


Houghton 














..•■...*.. 


.890 

92.057 

27.316 

119.373 

64.378 
17.143 
81.521 

62.597 
25.177 
87.774 


2.220 

4.936 
2.000 
6.936 

4.594 
1.887 
6.481 








.890 




3.690 
2.000 
6.690 

.500 
1.000 
1.500 




7.068 




3.690 


62.359 


Huron 




t 


24.420 






7.068 




3.690 
.500 


86.779 








26.954 


Insham i 




• 




13.443 










.500 


40.397 


, 1 

1 








37.266 


Ionia \ 


1.252 
1.252 








.654 
.654 






11.798 














49.064 


\ 






• 
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Continued. 



' Line one, total to July 1, 1915. 
Line two, current year business. 
. Line three, total June 30, 1916. 



by classes. 



Reward paid in dollars. 







Built. 






Single reward. 


Trunk line. 


c. 


D. 


E. 


1 
« p 1 County 
*• ^- districts. 


Township. 


County. 


Township. 


.663 








11,098 
6,119 
7,217 


$1,505 

250 

1,755 

10,934 

507 

. 11,441 

13,808 

2,372 

16,180 

2,780 






1.756 


* 






$425 
425 




2.419 










4 294 




1.000 




















4.294 




1.000 

62.216 

9.002 

61.218 

15.576 

-2.081 

13.495 


















45,489 
17,834 
63,323 

12,796 

2.071 

14,807 

11,908 

6,151 

18,059 


16,062 
25,876 
41,938 

6,421 
3,095 
8,516 


































2.081 










2 081 








2,780 

28.382 

1,409 

29,791 




































.142 


12.423 

2.460 

14.883 

13.085 






20,867 

4,594 

25,461 

81,364 
11,560 
92.924 


6,238 
3,284 
9,522 

5,398 
















.142 
10.394 


.■..■■•••... 








15 455 






14,156 

2,536 

16,692 




.995 








16.450 


10.394 


13.085 






5,398 










502 














1 ;.. 






, 






502 
4,849 


1 








3.060 






. 


1,530 








^ 












3. 060 






4,849 

13,618 

1.842 

15,460 




1,530 

8,609 

1,508 

10,117 




.170 


.811 

.994 

1.805 






17,420 

3,961 

21,381 

62,133 

2,977 

65,110 

24,137 
12,324 
36,461 


251 




.511 
.511 


1 

1 


186 


.170 


1 


437 








3,372 


















] ' ' 






3,372 






9.729 

7.893 

17.622 

18.208 

4.202 

22.410 

33.683 

1.132 

34.815 

.814 












t 






2,697 






t 







2,697 


2.220 






28,506 
7,429 


21,795 

7,960 

29.755 














2.220 




:.i :.:::: 


35,935 






4.436 




2.068 


1 


72,830 
14,735 
87,565 

14,528 

1,687 

16,215 

18,983 

8,213 

27,196 


4,402 


1.000 









1,600 


5 436 




2.068 


1 




6,002 


4 594 






3.937 

6,807 

10,744 


1,425 
4,849 
6,274 












4 594 




.814 










i 
1 


1,289 








1 

) 




5.398 








1 ( 




6,687 








1 





50 



SIXTH BIENNIAL REPORT. 



TABLE NO. 13.. 



Note three lines to each county. 





Length in miles 


County. 


Applications. 


Built. 




A. 


B. 


C. 


D. 


E. 


F. 


G. 


A. 


B. 


■ 


9.056 

4.672 

13.728 


11.681 

-2.392 

9.289 

37.770 

-2.145 

35.625 

83.654 

7.952 

91 606 

69.085 

39.985 

109.070 

92.837 

7.469 

100.306 

38.639 

5.042 

43.681 

105.421 

28.686 

134.107 






5.364 






6.496 
3.028 
8.624 


1.600 


Iosco 











3.626 








6.364 

7.062 

6.083 

12.145 






5.026 




12.558 

1.204 

13.762 

2.024 








6.416 


Iron 












5.084 














10.500 















56.800 


Isabella 














7 016 






2.024 
7.074 












63.816 


Jackson . 


2.188 

""2.m 

2.740 
1.636 
4.276 

3.408 

.388 

.3.796 




4.600 






2.188 


44.669 








20.644 


1 


7.074 
.500 




4.500 

23.791 
-.627 
23.264 

6.786 

.781 

7.667 

7.610 

2.996 

10.506 

5.690 

4.600 

10.090 






2.188 
2.740 


66.213 




1.000 


1.176 
2.147 
3.323 




78.678 


^ftlftTnfV'-oo . . . . ' 




6.656 




.500 


1.000 
1.994 




2.740 

3.408 

.388 

3.796 


85.334 






32.691 


Kalkaaka 


.500 
.500 

10.508 

.066 

10.674 






4.345 




1.994 






36.936 




1 028 
3.281 
4.309 




59.634 


Kent 


.^ 


. 






24.001 












84.636 














Keweenaw 










1.000 
1.000 




























18.927 

4.726 

23.653 

38.301 

4.604 

42.905 

22.656 

-1.052 

21.604 

1.270 
11.810 
13.080 

79.166 

29.620 

108.786 










10.370 


Lake • 
















1.040 


















11.410 




4.272 

7.836 

12.108 


7.009 
1 496 
8.504 










1.004 
2.620 
3.624 


27.237 


Lapeer 










9.048 












36.285 












9.748 


Leelanau 






6.167 
6.167 










7.802 
















17.660 




1.010 
2.036 
3.046 


1.022 
2.554 
3.576 

6.000 

.304 

5.304 

8.422 

3.886 

12.308 


23.887 
35.207 
59.094 






1.010 




Lenawee 


















1.010 












46.683 


Livingston 














17.386 
















64.069 






.999 


2.708 
21.926 
24.634 

7.992 
11.011 
19.003 

6.056 
2.229 
7.286 










Luce • 




.114 
.114 

7.760 

9.054 

16.804 

4.634 

-1.324 

3.310 








.114 






.999 








.114 














Maddnac 


4.020 
4.020 






























27.391 
10.440 
37.831 










3.074 


Macomb 




• 








.236 














3.310 


\ 










\ 





!i 

i 

i 

i 

I 

s 

I 
I 
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CONTINUBD. 



Line one, total to July 1, 1015. 
Line two, current year budneea. 
Line three, total June 30, 1916. 



by classes. 


Reward paid in dollars. 


Built. 


Single reward. 


Trunk line. 


C. 


D. 


• 

E. 


F. 


G. 


CJounty 
districts. 


Township. 


County. 


Township. 






5.364 






$6,801 
1,989 
8,790 

16,080 
13.798 
29.878 


$912 

909 

1,821 

4,338 


$2,915 

980 

3,895 

13,969 
15,909 
29,878 


$246 










659 






5.364 






905 


4.474 




7.062 

4.171 

11.223 








.384 










4.858 








4,338 

28.399 

4,557 

32,956 

15,449 

1.238 

16,687 

390 
1,249 
1,639 

10,161 

1,213 

11,374 

16,861 

1,781 

18,642 

2,002 














1.000 


1 






■ 




798 


1.000 












798 


5.728 




4.500 






21,289 
11,990 
33,279 

61,628 

4,897 

66,525 

15,268 

1,832 

17,100 

18,659 

18,122 

♦36,781 


10.287 

3.722 

14.009 

9,565 

1,202 

10,757 




1.346 










7.074 




4.500 

15.635 

1.815 

17.450 

6.786 

.401 

7.187 

2.997 








.500 


1.000 


1.176 












.500 


1.000 
1.994 


1.176 












.500 






503 
503 

2.175 
5,156 
7,331 




.500 


1.994 










1.028 






• 4.044 








4.044 




2.997 
2.002 


1.028 
































2.002 








2,002 

5,185 

520 

5,705 

8.626 

4,878 

13,504 

5,070 

5,405 

10,475 

1,735 
5,470 
7,205 

23,820 

9,358 

33,178 




















































• •■•■••••a. 

6.011 










9,864 

1,397 

11,261 






1.495 














7.506 






















849 




1.013 
1.013 












2,964 














3,813 




1.024 
4.470 
5.494 
























202 










' 




202 














2,189 












' 




988 


• 














3,177 




.999 








1 

750 
5,204 
5,954 






1.652 


3.712 
3.712 






1,506 
1,506 






1.652 


.999 


















■ 








■ 































13 995 




3.752 
1.304 
5.056 






19.836 
11.745 
31,581 


2.537 


6.370 
1,299 
7,669 




7.989 










21.984 








2,537 















J 
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TABLE NO. 13.— 



Note three lines to each county. 



• 


Length in miles 


CJounty. 








Applications 


• 


Built. 




A. 


B. 


C. 


D. 


E. 


F. 


G. 


A. 


B. 


> 


1.120 


95.248 

19.019 

114.267 




1.023 


4.321 
1.020 
5.341 

18.936 






1.120 


58 301 


Manistee ■ 


.250 
.250 

5.028 

-1.500 

3.528 






7 194 




1.120 

1.213 
24.933 
26.146 

1.992 


1.023 






1.120 


65.495 










Marquette 




















18.936 

21.156 

-1.839 

19.317 












107.109 

18.672 

125.781 

86.822 

41.168 

127.980 

33.474 
18.714 
52.188 

13.596 
10.734 
24.330 

34.849 
13.980 
48.829 

.092 
-.092 


.500 






1.500 


46.351 


Mason 








7.658 




1.992 




.500 






1.500 


54.009 










70 320 


Mecosta 
















5 890 














1 


76 210 




1.002 


28.976 

3.962 

32.938 

6.514 
2.000 
8.514 

11.043 


4.908 

-2.969 

1.939 


10.657 

.954 

11.611 

24.051 

.163 

24.214 

2.825 








1.002 


19 488 


Menominee 






11.434 




1.002 

•9.655 
7.459 






1.002 

1.000 
3.643 
4.643 


30 922 








5 460 


Midland 








2 716 


I 17 114 








8.176 




\ 


.171 






21.526 


Missaukee. . 










4.028 






ii.643 

3.106 

-1.102 

2.004 


.171 


2.825 

66.690 

73.254 

138.944 








25.554 














Moproe 






29.842 
29.842 




..•.••.••. 


















4.097 


100.061 

17.913 

117.974 

24.459 

1.436 

25.895 

70.550 
26.924 
97.474 

70.485 
26.098 
96.683 

25.291 
12.019 
37.310 

37.648 

7.166 

44.814 






3.089 


74 548 


Montcalm 












8.279 




4.097 
3.794 












3.089 

3.034 

.500 

3.534 


82 827 




1.277 




47.236 
15.231 
62.467 

8.745 






19 017 


Muskegon 












3.794 


1.277 
.307 








19.017 










38.622 


Newaygo 












7.991 






.307 

22.107 

3.785 

25.892 




8.745 
3.490 








46.613 






2.107 


4.333 






32.867 


Oakland 








8 730 






2.107 


3.490 

62.905 

-1.147 

61.758 

.246 


4.333 






41.597 




1.489 






15.052 


Oceana 


3.485 
3.485 

1.743 










.999 




1.489 










16.051 












8.551 


Ogemaw 












5.520 






1.743 




.246 

9.550 

.985 

10.535 

6.474 
1.012 
6.486 








14.071 




4.000 








4.000 




Ontonagon.... 


14.432 
14.432 

68.121 

5.494 

63.615 


6.664 
6.664 

3.885 
3.171 
7.066 










4.000 








4.000 






.556 






29.775 


Osceola 








6.107 






.556 






34.882 


\ 
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CONTINUBD. 



Line one, total to July 1. 1915. 
Line two. eorrent year businefls. 
line three, total June 80, 1916. 



by claseee. 


Reward paid in dollars. 


Built. 


Single reward. 


Trunk line. 


C. 


D. 


E. 


F. 


G. 


County 
districts. 


Township. 


County. 


Township. 


• 


1.023 


4.318 
1.020 
5.338 

14.467 






$26,607 

5,601 

32,208 

15,159 

1,805 

16,964 

30,874 

750 

31,624 

14,566 

850 

15,416 

27,432 

8,014 

35,446 

1,862 

3,997 

•5,859 

7,393 
1,012 
8,405 

825 
3.191 
4,016 


$9,898 

740 

10,638 

2,834 


$5,912 
2,053 
7,965 

8,904 

1,805 

10,709 

700 




250 


1 ' ■ 




250 


1.023 






1 924 


1 




1 604 




1 




3.528 




14.467 
13.972 


. .. ..* .... .. 


2,834 

7,023 

3,079 

10,102 

21.187 

2.095 

23,282 

6,155 






.500 


1 






1 






.500 


13.972 




700 
2.080 






... 

f 

1 










t 










2,080 
9.850 




14.858 
5.012 




8.393 

.954 

9.347 

5.976 
3.461 
9.437 

1.935 


1 






, 


5,717 2.264 




19.870 




( 


11,872 

9,709 

1,732 

11,441 

13.124 

1,152 

14,276 

42.283 

3.178 

45.461 

38,124 

4.139 

42.263 

6.555 

400 

6,955 

29,246 

4.090 

33,336 

18,325 

1,486 

19,811 

61.192 

6,665 

67.857 


12,114 




3.486 




i 


$2,972 






' 


3,461 
3,461 




3.486 






2,972 


10.253 


.171 














10.253 


.171 1 935 










1.000 




36.383 

3.482 

39.865 










1.004 










1,280 


2.004 










1,280 














































.931 




43.184 

4.184 

47.368 

8.745 






49.120 

4,645 

53.665 


16.556 

1,546 

18.101 














.931 










.307 








4,646 
















.307 




8.745 

2.004 
1.486 










4,646 


3.004 


2.107 


.123 
4.210 
4.333 




6.718 
22.790 
29.508 


2,625 
10.550 
13,175 


3,524 


11.003 






14.007 


2.107 


3.490 

51.416 

6.386 

57.802 




3,624 






1,990 














3.290 














6,280 










4.424 
4.780 
9,204 


645 
2,020 
2,665 




1.743 




.246 
.246 










1.743 
















8.566 

.984 

9.550 

1 5.474 

1 1.012 

6.486 






2,000 

984 

2.984 

1 


7,566 


5,000 






















7,566 

21,623 

6.079 

26,702 




1 5,000 
375 


1.126 


.556 








.988 




1 




1,255 


2 114 


.556 









1,030 
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SIXTH BIENNIAL REPORT. 



TABLE NO. 13.~ 



Note three lines to each county. 





Length in miles 


County. 


Applications. 


Built. 




A. 


B. 


C. 


D. 


E. 


F. 


G. 


A. 


B. 


, 


1.000 


















Oscoda 


















1.000 




























[ 




Otsego 




6.075 
6.075 

149.180 
-1.682 
147.498 

3.890 

6.478 

10.368 

4.490 


.733 
.733 

2.008 




1 046 
1.046 

3.262 
















1 










.500 
2.171 
2.671 




t 
1 


13 955 


Ottawa 


4.958 
4.958 




1 


22 666 




2.008 




3.262 


1 

1 


36 621 






1 

1 


3 890 


PresQue Isle... . 




1.008 
1.008 








1 


2.992 












1 . . 


6 882 














4 490 


Roscommon. . . 




















4.490 

27.418 

7.487 

34.905 

58.111 

4.034 

62.145 

6.500 
-6.600 












4 490 




2.032 


1.522 
4.231 
5.753 




185.089 

11.882 

196.971 

14.507 

3.095 

17.602 

19.510 
13.065 
32.665 


1.088 


" 


2.032 


6.321 


Saginaw 






4 708 




2.032 




1.088 




2 032 


11.029 


• 








24.439 


'Sanilac 




i.664 
1.004 








12.422 












36 .861 










. i 




Schoolcraft .... 










1 










. 




1 






3.880 
1.008 
4.888 

2.304 


115.352 

17.584 

132.936 

18.134 










3 384 


63.944 


Shiawassee. ... 














21.463 














3.384 


75.407 








40.029 

.195 

40.224 

7.212 

-1.043 

6.169 

14.343 


.606 






4.754 


St. Clair 


.998 
.998 

2.582 

.312 

2.894 

11.238 

.992 

12.230 

8.513 

-.984 

7.529 

3.088 






.746 
.746 

2 004 


1.134 




2.304 

3.596 

4.415 

j 8.011 


18.134 

28.477 

3.752 

32.229 

112.852 

40.394 

153.246 

25.277 

2.078 

27.355 

22.148 
12.164 
34.312- 




.606 




5.888 








12 256 


St. Joseph 








3.999 
6.003 


5 319 






1 


17.575 








1 


86.25f? 


Tuscola 


1 1.636 
1.536 

2.295 






I 


22.608 






14.343 

20.349 
-.216 
20.133 








108 760 










2.295 


20.053 


VanBuren. ... 


1.000 
1.000 






2.816 




' 2.295 

1 






2.295 


22.869 








15.781 


Washtenaw. . . . ■ 












6.725 






3.088 










21.608 
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COMTiNUBD. 

(Line one. total to July 1. 1915. 
line two, current year business. 
Line three, total June 30, 1916. 



by classes. 


Reward paid in dollars. 


Bmlt. 


Single reward. • 


Trunk line. 


C. 


D. 


E. 


F. 


G. 


County 
districts. 


Townflhip. . 


County. 


Township. 


















































































































1.000 

.508 

1.508 






$7,489 
12,740 
20.229 


$2,541 


$2,453 






















2,541 

2,598 
1,846 
4.444 

2,245 


2,453 




























$1,299 
1 299 





























































2.245 
4.235 






1.522 




129.638 

28.404 

158.042 

10.002 

3.558 

13.560 

11.990 

3.020 

15.010 


1.088 




132.044 

33.890 

165.934 


8,092 

5,941 

14,033 












1.522 




1.088 




4.235 

23.721 
12,172 
35.893 










4,000 


1.004 
r.004 










^ 


2,400 












6.400 










12.819 

3.020 

15.839 

14.159 

8,488 

22.647 

5,617 

6,618 

12,235 

8,538 


5,il3 
























5,113 

3,354 
2,221 
6,575 

9,310 

98 

9,408 

535 

584 

1,119 












15.118 

3.158 

18.276 

21.635 

187 

21.822 

1,877 






















. 










21.688 

2.509 

24.197 

1.970 
1.004 
2.974 

3.750 
4.636 
8.386 

10.228 

2.964 

13.192 


.506 
















■ ••••t.«. 


.506 






1.894 
















4,654 
13,192 

2,812 




1.894 









1,877 

48,713 
18,405 
67,118 

24,347 
10,225 
34,572 

1,639 

284 

1,923 




2.999 









5,423 
2,186 

7,609 

6.873 
2,/86 
9,659 


1.004 











4.003 




............ ------ 




♦2,812 





1.000 


•••••«•••«•■ 








2.698 


1.000 
1.000 










3.698 










2.046 






• 

10.215 

2,971 

•13,186 


2.111 

953 

3.064 














2.046 
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SIXTH BIENNIAL. REPORT. 



TABLE NO. 13.~ 



Note three lines to each county. 





' — T — 

Length in miles 


County. 


Applications. 


Built. 




A. 


B. 


C. 


D. 


E. 


F. 


G. 


A. 


B. 


• 




13.869 


14.120 




8.892 

3.129 

12.021 

2.015 


115.092 

29.258 

144.350 


.104 




13.120 


Wayne ] 








.122 






13.869 

75.663 
10.570 
86.233 


14.120 

12.779 

2.968 

15.747 




.104 




13.242 


f 




3.014 




57.442 


Wexford 




4.601 
4.601 






4.594 






3.014 


2.015 






62.036 












Total 


147.120 

77.295 

224.415 


3,488.622 

705.834 

4,194.456 


301.640 42.429 
99.578 2.365 


1,247.149 

374.335 

1,621.484 


133.121 

77.172 

210.293 


.104 


76.811 

25.940 

102.751 


2,057.935 
480.049 




401 218 


44.794 


.104 


2,537.984 



Grand Total... ■ 



Total miles applied for to July 1, 1915 6,360.185 

Total miles applied tor during 1916 fiscal year 1,336.579 

^ Total miles applied for to June 30, 1916 6,696.764 



Single 
reward. 

Total reward paid to July 1, 1915 $2,212,380 

Total reward paid during 1916 fiscal year 676,726 

Total reward paid to June 30, 1916 2,789, 106 

Note: *Includes payments made to Good Roads Districts. 
Minus (— ) in application column indicates cancellation. 
Minus (— ) in bmlt column indicates rebuilt under some other class. 



Trunk TotaL 
line. 
$317,314 $2,629,694 
180,806 757,532 
498,120 3,287,226 
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Concluded. 

(Line one, total to July 1, 1915. 
Line two, current year business. 
Line three, total June 30, 1916. 



by classes. 


Reward paid in dollars. 


Built. 


Single reward. 


Trunk line. 


C. 


D. 


E. 


F. 


G. 


County 
districts. 


Township. 


County. 


Township. 


10.911 




8.892 

-2.932 

5.960 

2.016 


90.753 

20.638 

111.291 


.104 


$131,777 

30.123 

161.900 

12.347 

781 

13,128 


$6,697 

975 

6,672 

28,639 

2,601 

31,240 


$33,420 

1,657 

36,077 

2,113 




1.000 






11.911 




.104 




9.498 


3.014 


$2,970 


.932 






588 


10.430 


3.014 


2.015 






2,113 


3,658 










141.616 
71.464 


31.888 

3.007 

34.895 


789.220 
138.886 
928.106 


98.792 

25.248 

124.040 


.104 


•$1,131,288 

374,501 

•1,505,789 


$1,081,092 

202,225 

1,283,317 


$247,188 
142,329 
389,617 


$70,126 
38,477 


213.080 


.104 


108,603 



/^ 



Total miles built to July 1. 1916 3, 196 .366 

Total miks built during 1916 fiscal year 744.694 

Totol miks built to June 30, 1916 3,940.960 

During the 1916 fiscal year 348i miles of road were accepted on which the reward could not be 
paid until after July 1, 1916, because of the lack of funds. 
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SIXTH BIENNIAL REPORT. 



TABLE NO. U,-Staie 



i 

o 
O 



3 
4 
5 

6 
7 
8 

9 

10 

11 

12 

13a 

14 
15 

16b 

17 
18 
19 

20o 

21 
22 

23 

24 

25 
26 
27 

28 
29 

30 

31 
32 
37 

39 

40 

42 

43 
44 



Croadng. 



Chovin Creek. 



Plaster Creek 

Shiawassee River. 
Rush Creek 

Rush Creek 

Red Cedar River. 
Pike River 

Snake River... ... 

Carp River 

River Rouge 



Bowen Creek. 



Tittabawassee River. 

Fortune Lake 

Black River 



White Pish River. 



Scotts Creek 

Duck Creek 

Pentwater River. 



Sink Hole. 



ffickory Creek 

Michagamme River. 

Sturgeon River 



Sturgeon River. 



Pilgrim River, . . 

Cooks Run 

Paint River 

Tamarack River. 
Pine River 



Millecoquin River. 

Silver Creek 

Pine River 

Ford River 

Au Gres River 

Pierson Creek 

Salt River 



Sugar River. . 
Pararie Creek. 



County. 



Wayne. 



Kent 

Shiawassee. 
Ottawa 



Ottawa 

Ingham... 
Houghton. 

Houghton. 

Emmet 

Wayne 



Manistee . 



Midland. 



Iron. . .. 
Gogebic. 



Delta. 



Alger. . . 
Gogebic. 
Oceana. . 



Newaygo. 



Berrien. 
Iron. . . 



Midland. 



Houghton.. 

Houghton. . 

Iron 

Iron 

Iron , 

Mackinac . . , 

Mackinac . . . 

Iosco 

St. Clair 

Delta 



Iosco 

Muskegon. 
Midland... 



Gladwin. 
Ionia. . . 



Township. 



Springwells. 



Wyoming... 

Rush 

Georgetown. 

Georgetown. 
Meridian . . . 
Chassell 

Chassell 

Carp Lake. . 

Redford 



Arcadia. 



Jerome. 



Crystal Falls. 
Wakefield. . . 



MMonvillc. 



Mathias 

Watersmeet. 
Weare 



Sherman . 



St. Joseph. 
Mansfield . 



Midland. 



Chassell. 



Portage 

Stambaugh . 
Stambaugh . 
Stambaugh . 
St. Ignace . , 

Garfield 



Wilbur 

Kimball 

Wells 

Reno 

While River. 

Jerome 



Gladwin. 
Ionia. . . 



Type. 



I-Beam. 



Concrete arch. . 
Concrete arch. . 
Plate girder. . . . 

I-Beam 

Concrete girder. 
I-Beam 

I-Beam. ...... 

I-Beam , 

Plate girder 



I-Beam. 



I-Beam approaches. 

I-Beam 

I-Beam 



Pony truss. 



Concrete arch. 

I-Beam 

Pony truss — 



Pony truss — 
Concrete arch. 



I-Beam. 



High truss. 



Concrete arch. . 
Concrete ^rder. 
Concrete girder. 
Concrete arch.. 
Pony truss 

Pony truss..;.. 

Skew I-Beam. . 

High truss 

Pony truss , 

Plate girder 

Concrete girder. 

Pony truss 



Pony truss 

Concrete girder. 



Spanm 
feet. 



2 at 24 

50 

2 at 80 

55 

40 

2 at 41 

38 

38 

36 

82 

34 

2 at 38 

38 
42 

2 at 80 

40 
38 
70 



70 
85 

40 

150 

50 
50 
50 
50 
2 at 85 

90 

32 

105 

2 at 90 

55 

40 

90 

70 
40 
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TABLE NO. 14. 



I 



45d 

46 

47e 

49* 

50 

52 

54 

55* 

56 
57 
58f 
62* 

65* 

70* 



CroasiDg. 



Eagle River 

Teaspoon Creek 

Day's River 

Doan Creek 

Grand River 

Pine River 

Eagle River 

Sage River 

Rush Creek 

Paw Paw Creek 

Plaster Creek 

Betsic River 

Hog Creek 

Little Tobacco River 



County. 



Keweenaw. 

Luce 

Delta 

Ingham. . . 

Kent 

StCbir... 

Keweenaw. 

Luce 

Ottawa. . . . 
Berrien. . . . 

Kent 

Benxie 

Branch.... 

Gladwin. . . 



Township. 



Houghton. , 

Pentland... 
Brampton. , 
Leroy 

Ada 

Wales 

Houe^ton. . 

Pentland... 

Georgetown 
Watervliet. . 
Wyoming.., 
Benzonia . . . 

Girard 

Gladwin 



Type. 



Span in 
feet. 



Deck Pratt truss 

Concrete girder 

Low truss 

Concrete girder 

Pony truss 

Skew concrete girder, 

Skew plate girder 

Concrete girder 

Concrete girder 

Concrete arch 

Concrete arch 

Concrete girder 

Pony truss 

Concrete girder 



100 

40 
40 
50 

4 at 100 

40 

45 

40 

35 
40 
60 
40 

75 

35 



a Rebuilt bridge and added 2 1-Beam approaches at 38 ft. 

b Added 2 80 ft. pony trusses, built new abutments and piers, and put in new floor. 

c Bridge and fill. 

d With I-Beam approaches at 20 ft. 

e Built new floor. 

f The Department pays 24-66, Kent County 23-66, and the G. R. H. & C. Ry. 19-66 of total cost which is $13,146.55. 

* Indicates that construction was started but no payments made during 1916 fiscal year. 
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TABLE NO. 15. — Trunk Line Road Construction. 



County. 


Allowable 
mileage. 


Mileage 
applied for. 


Mileage 
built. 


Total 


Gaps. 


Alcona 


66.730 
76.195 
69.000 
48.246 
39.840 

30.582 
75.600 
46.014 
37 065 
26.580 

47.325 
41.730 
68.224 
40.665 
34.500 

60.333 
128.625 
47.430 
47.475 
46.785 

100.425 
80.085 
47.655 
38.895 
53.490 

43.020 
93.076 
38.175 
47.490 
50.154 

87.600 
69.645 
46.125 
47.760 
46.089 

101.550 
48.000 
69.295 
46.575 
46.725 

70.950 
47.085 
47.565 
55.170 
28.500 

62.820 
49.515 
77.665 
89.055 
39.954 

44.997 
150.675 
41.085 
47.115 
86.670 

43.740 
47.250 
46.140 
59.160 
46.275 

41.865 
70.567 
74.926 
44.910 
47.670 








66.730 


Alger 


11.335 

16.813 

3.042 

6.947 


6.781 


i8!ii6' 

16.813 

3.042 

13.664 


67 079 


Allegan 


62. 187 


Alpena 




46.204 


Antrim 


7.717 


26.176 


Arenac 


30.682 


Baraga 








75.600 


Barry 


6.004 

9.706 

12.540 

29.993 

12.857 

12.717 

.500 

3.558 

26.423 

96.353 

13.527 

6.461 


4.266 
16 239 
18.698 

14.468 
14.476 
18.203 


10.260 
25.945 
31.238 

44.461 

27.333 

30.920 

.600 

7.403 

34.327 

96.353 

25.798 

6.961 


36.754 


Bay .... 


11.120 


Benzie 


-4.658 


Berrien 


2.864 


Branch 


14 397 


Calhoun 


27 304 


Cas8 


40 165 


Charlevoix 


3.845 
7.904 


27 097 


Cheboygan 


26.006 


Chippewa 


32 272 


Clare 


12.271 
.500 


21.632 


Clinton 


40.614 


Crawford 


46.785 


Delta 


68.649 
2.539 

12.417 
6.166 


26.^96 
18.237 
3.700 
15.546 
16.471 


95.144 
20.776 
16.117 
21.712 
16.471 

24.675 
12.208 
29.816 
14.782 
11.423 

26.576 
28.717 
28.015 
23.216 
19.704 

62.118 

3.002 

34.808 

30.620 

9.248 

43.206 
9.088 
7.307 


5.281 


Dickinson 


59.309 


Eaton 


31.538 


Emmet 


17 183 


Genesee 


37.019 


Gladwin 


24.676 
9.148 

12.630 
2.974 
6.635 

3.299 

• 16.216 

19.606 

13.847 

9.802 

35.723 

2.004 

19.916 

10.856 

4.264 

37.632 
6.361 
6.307 


18.345 


Gogebic 


3.060 
17.186 
11.808 

4.788 

23.277 

12.502 

8.409 

9.368 

. 9.902 

26.395 

.998 

14.892 

19.764 

4.994 

6.574 
2.727 
1.000 


80.867 


Grand Traverse 


8.359 


Gratiot 


32.708 


Hillsdale 


38.731 


Houghton 


61.024 


Huron 


40.928 


TnghftTn 


18.110 


Ionia 


24 645 


Iosco 


26 385 


Iron 


39.432 


Isabella 


44.998 


Jackson 


24.487 


Kalamazoo, . , 


16.955 


KftlVaflkft 


37.477 


Kent 


27.744 


Keweenaw 


37.997 


Lake 


40.258 


Lapeer 


66.170 


LeeUmau 


8.436 

21.743 
24.668 
25.979 
42.866 
6.286 

5.713 
32.185 

7.981 
18.653 
13.358 

26.569 
7.011 

27.465 
8.306 


7.577 

1.010 
13 165 
12.077 


ieiois' 

22.753 
37.833 
38.056 
42.866 
14.547 

17.071 
49.867 
9.881 
26.084 
32.584 

36.914 

8.011 

28.469 

10.442 


12.487 


Lenawee 


40.067 


Livingston 


11.682 


LuceT. 


39 599 


Mftc-kinAC 


46.189 


Macomb 


8.261 

11.358 

17.682 

1.900 

7.431 

19.226 

10.345 
1.000 
1.004 
2.136 


25.407 


Maniste<) 


27.926 


Marouette 


100 808 


Mason 


31.204 


Mecosta 


21.031 


Menominee 


54.086 


Midland 


6.826 


Missaukee 


39.239 


Monroe 


17.671 


Mnnt'C^IlP . , 


48.718 


Montmoren'^y 


46.275 


MuBk<^on 


9.323 
28.715 
38.865 
19.558 

5.504 


28.585 
10.246 
15.883 
14.635 
6.445 


37.908 
38.961 
54.748 
34.193 
11.949 


3.957 


Newaygo 


31.696 


Oakland 


20.177 


Oceana 


10.717 


OgpTPAW. , 


35.721 
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TABLE NO. 16.— Concluded. 



County. 


Allowable 
mileage. 


Mileage 
applied for. 


Mileage 
buiH. 


Total. 


Gaps. 


Ontonagon , 


111.670 
47.835 
47.556 
43.500 
45.930 

55.749 
56.640 
64.725 
80.190 
102.225 

44.775 
66.500 
41.856 
67.545 

50.880 
59.244 
51.245 
47.666 


24.860 
21.986 


6.000 
11.016 


29.860 
33.000 


81 710 


Oaoeola*^ 


14.835 


Oscoda 


47.556' 


Otsego 


3.260 
6.951 

3.994 
3.000 

20.491 
7.076 

15.276 

15.937 

29.566 

6.769 

16.782 

7.093 
6.863 




3.250 
12.407 

9.876 

3.000 

44.478 

14.576 

21.080 

23.064 

40.173 

7.771 

28.058 

18.815 
10.468 
51.245 
19.477 


40 250 


Ottawa 


6.456 

6.882 


33 523 


Ptresque Isle 


45 873 


Roneommon , 


63 640 


Safdnaw 


23.987 
7.500 
5.804 

7.127 
10.607 

1.002 
11.276 

11.722 

3.605 

51.245 

14.956 


20 247 


Banilao 


65 614 


Schoolcraft 


81 145 


flhUvMifA^ 


21.711 


St. Clair 


15.327 


St. Joseph 


34.085 


TiMOola 


39.487 


Van Buren 


32.065 


Washtenaw 


48.776 


Wayne 




Wexford 


4.521 


28.178 






Total 


4,785.695 


1,173.029 


748.601 


1,921.630 


2,864.065 
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TABLE NO. lQ.-—AiUomohile Tax DistribtUion, July 1, 1916. 



County. 



Alcona 

Alger 

'Allegan 

Alpena. » 

Antrim 

Arenac 

Baraga 

Barry 

Bay 

Benzie 

Berrien 

Branch 

Calhoun 

Cass 

Charlevoix 

Cheboygan 

Chippewa 

Clare 

Clinton 

Crawford 

Delta 

Dickinson ." . 

Eaton. 

Emmet 

Genesee 

Gladwin 

Grogebic 

Grand Traverse 

Gratiot t 

Hillsdale 

Houghton 

Huron 

Tngtu^m 

Ionia 

Iosco 

Iron 

Isabella 

Jackson 

Kalamazoo 

'R"ftlV< ^^V ft 

Kent 

Keweenaw 

Lake 

Lapeer 

Leelanau 

Lenawee 

Li"nng8ton 

Luce 

Mackinaw 

Macomb 

Manistee 

Marquette 

Mecosta. 

Mason 

Menominee ! 

Midland 

Missaukee 

Monroe 

Montcalm 

Montmorency 

Muskegon 

Newaygo 

OakUmd 

Oceana 

Ogemaw 



Total 
amount received. 



$840 50 

1,233 40 

17,940 86 

4,995 05 

3,139 71 

2,499 55 

627 00 

13,178 25 

22,031 26 

1,830 60 

27,197 06 
17,356 14 
37,343 60 
11,230 30 
4,739 80 

3.048 30 
3,938 75 
2,222 95 
18,383 25 
1,470 15 

6,056 00 
4,347 80 

20,953 49 
5,758 95 

44,692 95 

2,077 50 

3,921 95 

8,455 90 

17,879 55 

20,209 55 

12,658 94 
13.695 25 
45,182 75 
20,766 11 
2,115 90 

4,503 50 

9,256 10 

37,098 32 

35.242 20 

1,269 26 

85.563 42 
921 20 

1.121 50 
13.604 88 

3,585 25 

33,297 66 

12,878 15 

750 50 

1,279 24 

17,093 90 

4,597 42 
7.313 05 
7,344 55 
6,340 60 
5,821 17 

5,118 65 

1,913 70 

15,363 60 

17,647 02 

770 25 

15,366 15 
6,315 45 

40,909 95 
5.832 18 
1,654 75 



Amount 

apportioned 

to county. 



$420 25 

616 70 

8,970 42 

2,497 52 

1,569 85 

1,249 77 
313 50 

6.589 12 

11.015 63 

915 30 

13.598 53 
8,678 07 

18,671 80 
5,615 15 
2,369 90 

1,524 15 
1,969 37 
1.111 47 
9. 191 02 
735 67 

3.028 00 
2,173 90 

10,476 74 
2,879 47 

22,346 47 

1,038 75 
1,960 97 
4,227 95 
8,939 77 
10,104 77 

6,329 47 

6,847 62 

22,591 37 

10,383 05 

1,057 95 



2.251 75 
4.628 05 

18.549 

17,621 



16 
10 



634 63 

42,781 71 

460 60 

560 75 

6,802 44 

1.792 62 

16,648 83 

6,439 07 

375 25 

639 62 

8,546 95 

2,299 21 
3,656 52 
3,672 27 
3,170 30 
2,910 58 

2,559 32 

956 85 

7,681 80 

8,823 51 

385 12 

7,683 07 

3,157 72 

20.454 97 

2,916 09 

827 37 
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TABLE NO. le.—CoNCLUDED. 



County. 



Ontonagon., 

Osceola 

Oscoda 

Otsego 

Ottawa 

Presque Isle. 
Roscommon. 
Saginaw. . . . 

Sanilac 

Schoolcraft.. 

Shiawassee . . 
St. Clair.... 
St. Joseph... 
Tuscola 

VanBuren. . 
Washtenaw. 

Wayne , 

Wexford... 

Total 



Total 
amount received. 



$1,906 84 

5.019 60 

407 00 

1,714 50 

17,125 40 

2,066 00 

681 00 

38,651 33 

13,627 70 

1,546 85 

22,355 53 
18,144 56 
17,108 90 
17,120 15 

17,341 06 

35,675 05 

426,988 95 

5,800 33 




Amount 

apportioned 

to county. 



$953 42 

2,509 80 

203 50 

857 25 

8,562 70 



1,033 00 

340 50 

19,325 66 

6,763 85 
773 42 



11,177 76 
9,072 28 
8,554 45 
8,560 07 

8.670 53 

17,837 52 

213,494 47 

2,900 16 



$733,487 01 



The above is the amount apportioned to counties July 1, 1916. Another apportionment will be made Jan. 1, 1917, for the 
remainder of the year. 



TABLE NO. 17. — Miles of road buiU and reward paid by years and totals for succeeding years. 



Fiscal 
years. 



1906.. 
1907.. 

1908.. 

1909.. 

1910. . 

1911.. 

1912. . 

1913.. 

1914. . 

1915. . 

1916. . 



Miles of road built. 



A. 



1.000 
1.000 



■1.000 
2.744 
S.7U 



Percent 
oftotol. 



S.7U 
14.544 
18.288 
20.693 
S8.981 
13.396 
62.S77 
24.434 
76.811 
25.940 
102.761 



2.61 



B. 


C. 


8.850 




24.700 


1.333 


SS.660 


1.3 33 


47.540 


.622 


81.090 


1.855 


88.266 


1.776 


169.356 


3.631 


127.820 


1.000 


297.176 


4.631 


216.200 


6.540 


61S.S76 


11.171 


236.842 


12.600 


760.218 


23.671 


341.887 


15.232 


1,092.105 


38.903 1 


478.125 


37.964 


1,670.230 


76.867 


487.705 


64.749 


2,067.985 


141 .616 


480.049 


70.464 


2,687.984 


212.080 


64.42 


5.38 



D. 



2.511 
2.511 
3.335 
5.846 
2.375 
8.221 
1.912 

10.133 
8.702 

18.835 
4.008 

22.843 
9.045 

31.888 
3.007 

34 895 



0.85 



E. 


F. 


G. 


9.250 






38.351 






47.601 






47.317 






94.918 






69.674 






164.592 






69.479 






234 071 






79.090 






313.161 






100.125 
413.286 
104.825 
518.111 
129.268 
647.379 
141 841 
789.220 
138.886 
928.106 


16.680 
16.680 
30.658 
47.338 
19.654 
66.892 
31.900 
98.792 
25.248 
124.040 


■ ".ioi" 
.104 

'.'104 


23.59 


3.15 


0.00 



Total. 



18 

64. 

82 

96 

178 

162 

341 

204 

545 

304 

849 

382 

1,232 
521 

1J54 
682 

2,436 
759 

3,196 
743 

3,939 



100 
384 

484 

379 

863 

227 

090 

378M 

468 

205^ 

673 

603 

276 

997H 

273, 

315' 

688 

778' 

366 

694 « 

960 



Reward p^d. 



Single. 



U 



$13,675 
51,701 
65.376 
71.729 
137,105 
117,021 
264,126 
137,327 
391,453 
193,876 
686,329 
249,671 
835,000 
329,392 
164,392 
464,093 
628,485 
583,895 
212,380 
576,726 
789,106 



Trunk 
line. 



$117,643 
117,643 
199,671 

317,314 
180,806 
498,120 



Total. 



$581,736 
1,746,128 

783,566 
2,529,694 

757,632 
3,287,226 



Figures m italics are the totals in their respective colunms for the year indicated. 
9 
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APPENDIX ''A" 



INSTRUCTIONS AND SPECIFICATIONS 

FOR THE 

CONSTRUCTION, ^MAINTENANCE, AND REPAIR 

OF 

STATE REWARD ROADS. 



QENEKAL SPECIFICATIONS FOK STATE KEWARD ROADS. 

CLASS A. — (clay-sand), (lEAN GRAVEL) OR (ONE COURSE GRAVEl). 

Section 10, Chapter V, Act No. 283, Public Acts 1909 as. Amended. 

If the work is to be done by contract, write the State Highway Depart- 
ment for blank forms for bids, contracts and bonds. They will be furnished 
without charge. 

If good gravel is obtainable within a reasonable haul, say three mileS; 
there is no economy in class A construction, except for the one course gravel 
road, and at best a clay-sand road does not rank with a gravel road. The 
construction cost of a clay-sand road varies from one thousand to as high as 
eighteen hundred dollars per mile. The higher cost, it can be seen, does 
not vary much from the cost of gravel roads. Townships and counties de- 
siring to construct this class of road should place their application in the 
hands of the State Highway Department early in the season so that an 
engineer can be sent over the groimd where the road is proposed to be built 
and recommend the quality of clay and sand or the grade of gravel which is 
to be used. 

Grading, — The roadway shall be graded so as to strictly conform to the 
plans and specifications for the road in question, heretofore submitted to 
and approved by the State Highway Commissioner. The finished road 
shall be not less than twenty feet between and exclusive of side ditches or 
gutters and have a cross section oval in form with an average rise of one 
inch to the foot from the inner edge of each ditch or gutter to the center 
line of the road. In general, earth for fills should be taken from cuts. In 
no case shall deep unsightly ditches be cut along the roadside for the purpose 
of making fills, nor shall earth be wasted between the ditches and side lines 
of the road unless required for filling hollows. 

Drairw^e.-The side ditches and gutters shall be of such size as the drain- 
age requirements of the locality demand, and must be formed with true 
grades, having sufficient incline to cause a free and imiform flow of water 
to the nearest natural outlets, which outlets must be so improved where 
necessary as to carry the water quickly away from the highway. The slope 
of the banks of ditches shall be not steeper than one and one-half horizontal 
to one vertical. 

Tile drains shall be laid where needed, at such places, of such kind and 
size and on such grades as may be shown on the plans. Concrete headwalls 
must be built on all culverts. 

In clay soils trenches shall be cut through the shoulders, described in the 
next paragraph, making outlets into the side ditches for water that may 
collect in the metal bed during construction and later before the surface 
becomes hard and water-proof. Such trenches shall be eight inches or more 
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in width and slightly deeper than the metal bed. They shall be placed at 
all low points in the grade and not farther than one hundred feet apart in 
retentive soils and must be filled with gravel or other porous material when 
the first layer of metal is being applied. • 

Metal Bed' and Shoulders. — ^After the road has been graded as above de- 
scribed the metal bed shall be formed in the central part of the road 
grade as follows: Shoulders of firm earth, or other suitable material shall 
be placed on each side of the metal bed not less than nine feet apart or such 
greater distance as may be required to retain the width of metal specified. 
The shoulders shall extend to the side ditches or gutters at the same grade 
and curvature as required for the finished road. Where the road grade is 
high the shoulders may be formed by moving earth from the center of the 
present road grade to the sides, or, if the grade is low, by crowning the present 
road grade by scraping earth from the sides toward the center, or, if sitfficient 
suitable material cannot be had along the roadway, it shall be brought from 
other places that shall be specified by the officers in charge of the work. 

After the road has been graded, one of the three following forms of con- 
struction for metal track must be used. Use the one which will give the 
best construction with materials which may be had locally. 

(1) CLAY-SAND ROAD. 

First Course Clay. — ^Four inches of clay should be placed on the bed between 
the shoulders which have been previously prepared, taking care to spread it 
uniformly nine feet wide; over this should be crowded with the grader suffi- 
cient sand from the gutters and shoulders to make about two inches. This 
material should be thoroughly harrowed with a disc harrow until the sand 
nearly disappears into the clay and the clay works to the -top, when it should 
be sprinkled or advantage taken of rains to rework it with a disc harrow to 
the consistency of mortar, adding additional sand from time to time during 
the working if the mixture is too muddy. This course should be floated into 
shape while it is drying out and hardening. 

Second Course. — ^After the first course has been completed, another layer 
of sand of about one inch in imiform thickness shall be spread on the road, 
and over this a layer of clay shall be spread to nine feet in width and about 
three inches thick. Then sand from the sides shall be crowded on to the 
clay with the grader and the whole course worked with a disc harrow until 
the sand and clay are thoroughly mixed and no lumps appear. The road 
shall then be sprinkled or advantage taken of rains to again disc it to a mortar 
condition, additional sand shall be added and worked in and the road floated 
and shaped down during drying until a smooth, even surface is obtained, 
which will shed water and shall not become muddy imder heavy rains, or 
disintergrate in dry weather. As the road is worn and rutted with travel, 
additional sand can be drawn in from the sides, the tendency of the clay on 
the bottom course being to come to the surface and form mud. 

(2) LEAN GRAVEL ROAD. ^ 

First Course of Gravel. — ^After the road has been graded in the manner 
above described, a layer of gravel shall be spread on the prepared bed to 
such imiform thickness as to be not less than five inches deep after compact- 
ing. The gravel for this course shall consist of good, clean bank gravel, not 
less than forty per cent by weight, a larger per cent if possible, of which 
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shall be pebbles that will be retained on a screen of one-eighth inch mesh. 
If the road bed and shoulders are naturally sandy, clay gravel shall be used; 
if the road bed and shoulders are naturally heavy soil, sharp, sandy gravel 
shall be used. The gravel shall then be harrowed with a spike tooth harrow 
and rolled until no further compacting is possible. The rolling must be 
done only when the road has been well wetted by sprinkling or after rains. 
Any hollows that may develop in the gravel during the process of rolling 
shall be filled with the same kind of gravel and the rolling continued until 
the surface is uniformly smooth and hard and everywhere parallel to and 
three inches below the surface of the finished road. The crown can be pre- 
served during construction by the occasional use of the grader or other suit- 
able floating tools. Ruts formed by hauling over the gravel shall be kept 
filled by using the harrow twice or more every day, preferably just before 
quitting time both noon and night. 

Second Course of Gravel. — ^The gravel for the second course shall consist of 
good, clean bank gravel forty per cent by weight, a larger per cent if possible, 
of which shall be pebbles that will be retained on a screen of one-eighth 
inch mesh and will pass through a screen of one and one-half inch mesh. 
Other requirements for gravel in this course are the same as specified for 
gravel in the first course. This gravel shall be spread on the road to such 
uniform thickness as to be not less than three inches deep after compacting, 
after which it shall be harrowed and rolled in the same manner as prescribed 
for the first course. Any depressions that may be formed during the rolling 
shall be filled with the kind of gravel prescribed for the second course and 
the road re-rolled until the surface is uniformly smooth and hard and every- 
where conforms to the proposed grade and cross-section of the road. 

(3) ONE COURSE GRAVEL ROAD. 

Course of Gravel. — ^After the road has been graded and rolled in the manner 
above described, a layer of gravel shall be spread on the prepared bed to 
such uniform thickness as to be not less than five inches deep after com- 
pacting. The gravel shall consist of good, clean bank gravel, not less than 
sixty per cent by weight, a larger pel* cent if possible, of which shall be pebbles 
that will be retained on a screen of one-eighth inch mesh and pass through 
a screen of two inch mesh. The gravel course shall then be harrowed with 
a spike tooth harrow and rolled until no further compacting is possible. 
The rolling must be done only when the road has been well wetted by sprink- 
ling or after rains. Any hollows that may develop in the gravel during the 
process of rolling shall be filled with the same kind of gravel and the rolling 
continued until the surface is uniformly smooth and hard and conforms to 
grade of the finished road. The crown can be preserved during the con- 
struction by the occasional use of the grader or other suitable floating tools. 
Ruts formed by hauling over the gravel shall be kept filled by using the 
harrow twice or more every day, preferably just before quitting time both 
noon and night. 

Manner of Rolling. — ^Rolling shall be done only when the material has 
been suitably wetted by sprinkling or recent rains and shall at all times 
begin at the sides of the road, rolling lengthwise, gradually working toward 
the center. In the final rolling the whole surface of the roadway, including 
the shoulders, shall be rolled from ditch to ditch, and the whole road grade 
left in such perfect condition that water will flow without obstruction to 
the side ditches. Rolling may be done with a power roller, a heavy horse 
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shall be pebbles that will be retained on a screen of one-eighth inch mesh. 
If the road bed and shoulders are naturally sandy, clay gravel shall be used; 
if the road bed and shoulders are naturally heavy soil, sharp, sandy gravel 
shall be used. The gravel shall then be harrowed with a spike tooth harrow 
and rolled until no further compacting is possible. The rolling must be 
done only when the road has been well wetted by sprinkling or after rains. 
Any hollows that may develop in the gravel during the process of rolling 
shall be filled with the same kind of gravel and the rolling continued until 
the surface is uniformly smooth and hard and everywhere parallel to and 
three inches below the surface of the finished road. The crown can be pre- 
served during construction by the occasional use of the grader or other suit- 
able floating tools. Ruts formed by hauling over the gravel shall be kept 
filled by using the harrow twice or more every day, preferably just before 
quitting time both noon and night. 

Second Course of Gravel. — The gravel for the second course shall consist of 
good, clean bank gravel forty per cent by weight, a larger per cent if possible, 
of which shall be pebbles that will be retained on a screen of one-eighth 
inch mesh and will pass through a screen of one and one-half inch mesh. 
Other requirements for gravel in this course are the same as specified for 
gravel in the first course. This gravel shall be spread on the road to such 
uniform thickness as to be not less than three inches deep after compacting, 
after which it shall be harrowed and rolled in the same manner as prescribed 
for the first course. Any depressions that may be formed during the rolling 
shall be filled with the kind of gravel prescribed for the second course and 
the road re-rolled until the surface is uniformly smooth and hard and every- 
where conforms to the proposed grade and cross-section of the road. 

(3) ONE COURSE GRAVEL ROAD. 

Course of Gravel. — After the road has been graded and rolled in the manner 
above described, a layer of gravel shall be spread on the prepared bed to 
such uniform thickness as to be not less than five inches deep after com- 
pacting. The gravel shall consist of good, clean bank grave!, not less than 
sixty per cent by weight, a larger pel* cent if possible, of which shall be pebbles 
that will be retained on a screen of one-eighth inch mesh and pass through 
a screen of two inch mesh. The gravel course shall then be harrowed with 
a spike tooth harrow and rolled until no further compacting is possible. 
The rolling must be done only when the road has been well wetted by sprink- 
ling or after rains. Any hollows that may develop in the gravel during the 
process of rolling shall be filled with the same kind of gravel and the rolling 
continued until the surface is uniformly smooth and hard and conforms to 
grade of the finished road. The crown can be preserved during the con- 
struction by the occasional use of the grader or other suitable floating tools. 
Ruts formed by hauling over the gravel shall be kept filled by using the 
harrow twice or more every day, preferably just before quitting time both 
noon and night. 

Manner of Rolling. — ^Rolling shall be done only when the material has 
been suitably wetted by sprinkling or recent rains and shall at all times 
begin at the sides of the road, roUing lengthwise, gradually working toward 
the center. In the final rolling the whole surface of the roadway, including 
the shoulders, shall be rolled from ditch to ditch, and the whole road grade 
left in such perfect condition that water will flow without obstruction to 
the side ditches. Rolling may be done with a power roller, a heavy horse 
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roller, a traction engine followed by a weighted field roller, if one of suitable 
strength to bear weighting to three or more tons can be obtained. 

With any kind of a roller the spike-tooth harrow, preferably of the lever 
type, should be used as long as the teeth will penetrate the surface. 

After July 1, 1915, no gravel surfaced roads will be accepted for state 
reward until a suitable road drag or float has been provided and arrange- 
ments made with some person living on or near the road, to keep it floated 
after rains until thoroughly compacted, so as to insure that the gravel packs 
down evenly and forms a surface free from humps and hollows. It is also 
desirable that at least 20 yards of gravel to each mile, be placed in a neat 
pile near the road, so that it may be used as may be required in filling hol- 
lows after rains. 

CLASS B. — (gravel) SINGLE REWARD AND TRUNK LINE. 

Act 283, Public Acts 1909, as amended and Act 334, Public Acts 1913, as 

amended. 

Grading. — ^The roadway shall be graded so as to strictly conform to the 
plans, cross-sections, and profiles of this road heretofore prepared by or 
submitted to and approved by the State Highway Commissioner. 

The term "grading" shall include all cuts, fills and approaches of inter- 
secting roads within the limits of the highway, the digging and shaping of 
all ditches and gutters to conform to stakes and cross-sections of the road 
as well as the proper forming of the gravel bed and shoulders. When the 
fill below sub-grade is not more than one foot the roadway between the 
ditches shall be thoroughly grubbed. Soft, spongy or boggy earth in the 
road bed shall be removed and the space refilled with suitable material. 

In general, earth for the fills shall be taken from the cuts and in no case 
shall it be taken from the roadside if in so doing it becomes necessary to dig 
below the grade line of the ditches as shown on the plan. If the earth from 
the cuts is not sufficient to make the fills, suitable places where earth can 
be borrowed will be located by the officers in charge. Deep, wide or un- 
sightly excavations along the side of the roadway will not be permitted. 

No trees shall be removed from the roadside, except by special permis- 
sion from the State Highway Commissioner. 

The finished road shall be not less than twenty-four feet for trunk line 
roads or twenty feet on single reward roads, between and exclusive of side 
ditches or gutters and have a cross-section oval in form, with an average 
rise of one inch to the foot from the inner edge of such ditch or gutter to 
the center Une of the road. 

No gravel shall be placed on any portion of the road until the grading 
has been fully completed, checked and approved by the State Highway" 
Commissioner, unless the same has been checked by an engineer in the 
employ of the county or township. 

Drainage — ^The side ditches and gutters shall be of such size as the drain- 
age requirements of the locality demand, and must be formed with true 
grades having sufficient incline to cause a free and uniform flow of water 
to the nearest natural outlets, which outlets must be improved where neces- 
sary so as to carry the water quickly away from the highway. The slope 
of the banks of open ditches shall be not steeper than one and one-half hori- 
zontal to one vertical. 

Tile drains shall be laid where needed, at such places, of such kind and 
size, and on such grades as may be shown on the plans. 
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Catch basins, man holes, culverts and other drainage structures shall be 
built as shown on the plans and provided in the general specifications hereto 
attached. Concrete headwalls shall be built on all culverts. 

Culverts or tile for private driveways and crossroads shall be of a suitable 
size to carry freely all water flowing in the ditches, crossed by such drive- 
ways. Commissioners must arrange for these culverts and see that they 
are placed before the road is accepted. 

In clay soils trenches shall be cut on each side, through the shoulders, 
described in the next paragraph, making outlets into the side ditches for 
water that may collect under the gravel. Such trenches shall be eight 
inches or more in width and deeper than the gravel bed. They shall be 
placed at all low points in the grade and not farther than one hundred feet 
apart in retentive soils, and must be filled with coarse gravel when the first 
course of gravel is being placed. These trenches must be maintained in 
good working order until the road is completed and thoroughly compacted. 

Gravel Bed and Shoulders, — ^After the road has been graded as above de- 
scribed the gravel bed shall be formed in the central part of the road grade 
as follows: Shoulders of firm earth or other suitable material shall be placed 
on each side of the gravel bed such distance as may be required by the plans. 
The shoulders shall extend to the side ditches or gutters at the same grade 
and curvature as required for the finished road. Where the road grade is 
high the shoulders may be formed by moving earth from the center of the 
present road grade to the sides or, if the grade is low, by crowning the present 
road grade by scraping earth from the sides toward the center, or, if suffi- 
cient suitable material cannot be had along the roadway, it shall be brought 
from other places along the line of work. 

Rolling Svb-grade. — ^After the shoulders and gravel bed have been formed 
as above described the whole roadway shall be rolled until no more com- 
pacting is possible. The hollows developed by this rolling shall be filled 
with suitable material under the direction of the officers in charge and the 
roadway again rolled and left in solid and firm condition everywhere parallel 
to the finished roadway, the metal bed being eight inches below the finished 
grade and having the same crown. In deep mealy sand, where rolUng is 
impracticable when subgrade is shaped, marsh hay, wet straw or fine brush 
shall be laid on subgrade to prevent the first coiu'se of gravel from mixing 
with the sand. 

First Course of Gravel. — ^After the road has been graded and rolled in the 
manner above described, a layer of gravel shall be spread on the prepared 
bed to such uniform thickness as to be not less than five inches deep after 
compacting, six inches deep, loose measure. The gravel for this course shall 
consist of good, clean bank gravel, not less than sixty per cent by weight, a 
larger per cent if possible, of which shall be pebbles that will be retained on 
a screen of one-eighth inch mesh and pass through a screen of two and one- 
half inch mesh. If clay gravel is used, it should contain only clay enough 
to coat the pebbles, no free lumps. In no case should the clay exceed ten 
per cent of the mass, for clay makes mud and adds no wearing qualities. 
The gravel course shall then be harrowed with a spike tooth harrow, floated 
and rolled until no further compacting is possible. The rolling must be 
done only when the road has been well wetted by sprinkling or after rains. 
Any hollows that may develop in the gravel during the process of rolling 
shall be filled with the same kind of gravel and the rolling continued until 
the surface is uniformly smooth and hard and everywhere parallel to and 
three inches below the surface of the finished road. The crown shall be 
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preserved during construction by the occasional use of the grader or other 
suitable floating tools. Ruts formed by hauling over the gravel shall be 
kept filled by using the harrow twice or more every day, preferably just 
before quitting time both noon and night. The bottom course of gravel 
shall be completed sufficient time in advance of the second course to be 
thoroughly compacted. 

Second Course of Gravel, — The gravel for the second course shall consist 
of good, clean bank or screened gravel. For Single Reward roads, this 
gravel shall test sixty per cent by weight, a larger per cent if possible, peb- 
bles that will be retained on a screen of one-eighth inch mesh and will pass 
through a circular screen with one and one-half inch holes. For Trunk 
Line Reward road, the gravel for this course shall test seventy-five per cent 
by weight pebbles that will be retained on a screen of one-eighth inch mesh 
and will pass through a circular screen with one and one-half inch holes. 
Other requirements for gravel in this course are the same as specified for 
gravel in the first course. This gravel shall be spread on the road to such 
uniform thickness as to be not less than three inches deep after compact- 
ing, four inches loose measure, after which it shall be harrowed and rolled 
in the same manner as prescribed for the first course. Any depressions that 
may be formed during the rolling shall be filled with the land of gravel pre- 
scribed for this course and the road re-rolled until the surface is uniformly 
smooth and hard and everywhere conforms to the proposed grade and cross- 
section of the road. 

Manner of Rolling, — ^Rolling shall be done only when the gravel has been 
thoroughly wetted by sprinkling or recent rains, and shall at all times begin at 
the sides, rolling lengthwise of the road, but gradually working toward 
the center. In the final rolling the whole surface of the roadway, including 
the shoulders, shall be rolled from ditch to ditch and the whole road grade 
left in such perfect condition that water will flow without obstruction to 
the side ditches. Rolling may be done with a power roller, a heavy horse 
roller or a traction engine followed by a weighted field roller, if one of suit- 
able strength to bear weighting to three or more tons can be obtained. 

With any kind of a roller the spike-tooth harrow, preferably of the lever 
type, should be used as long as the teeth will penetrate the surface. 

Condition of Acceptav^ce, — No gravel surfaced road will be accepted for 
state reward until a suitable road drag or float has been provided and ar- 
rangements made with some person Uving on or near the road, to keep it 
floated after rains imtil thoroughly compacted, so as to insure that the 
gravel packs down evenly and forms a surface free from humps and hollows. 
It is also required that at least 15 yards of gravel to each mile be placed 
in a neat pile near the road, so that it may be used as may be required in 
filUng hollows after rains. 
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CLASS E. — (macadam) SINGLE REWARD AND TRUNK LINE. 

Act 283, Public Acts 1909, as amended and Act 334, Public Acts 1913, as 

amended. 

Grading. — The roadway shall be graded so as to strictly conform to the 
plans, cross-sections, and profiles of this road heretofore prepared by or 
submitted to and approved by the State Highway Commissioner. 

The term "grading" shall include all cuts, fills and approaches of intersect- 
ing roads within the limits of the highway ,the dig^ng and shaping of all 
ditches or gutters to conform to stakes and cross-sections of the road as well 
as the proper forming of the macadam bed and shoulders. When the fill 
below sub-grade is not more than one foot the roadway between the ditches 
shall be thoroughly grubbed. Soft, spongy or boggy earth in the roadbed 
shall be removed and the space refilled with suitable material. No sods 
will be permitted in the stone bed. 

In general earth for the fills shall be taken from the cuts and in no case 
shall it be taken from the roadside if in so doing it becomes necessary to 
dig below the grade line of the ditches as shown on the plan. If the earth 
from the cuts is not suflScient to make the fills, suitable places where earth 
can be borrowed will be located by the officers in charge. Deep, wide or 
unsightly excavations along the side of the roadway will not be permitted. 

No trees shall be removed from the roadside, except by special permission 
from the State Highway Commissioner. 

The finished road shall be not less than twenty-foiu* feet for trunk line 
roads or twenty feet on single reward roads, between and exclusive of side 
ditches or gutters and have a cross-section oval in form, with ^n average 
rise of three-fomiihs inch to the foot from the inner edge of such ditch or 
gutter to the center line of the road. 

No stone shall be placed on any portion of the road until the grading has 
been fully completed, checked and approved by the State Highway Com- 
missioner, unless the same has been checked by an engineer in the employ 
of the county or township. 

Drainage — The side ditches and gutters shall be of such size as the drain- 
age requirements of the locality demand, and must be formed with true 
grades havmg sufficient incUne to cause a free and uniform flow of water 
to the nearest natural outlets, which outlets must be improved where neces- 
sary so as to carry the water quickly away from the highway. The slope 
of the banks of open ditches shall be not steeper than one and one-half hori- 
zontal to one vertical. 

Tile drains shall be laid where needed, at such places, of such kind and 
size, and on such grades as may be shown on the plans. 

Catch basins, man holes, culverts and other drainage structures shall be 
built as shown on the plans and provided in the general specifications hereto 
attached. Concrete headwalls shall be built on all culverts. 

Culverts or tile for private driveways and crossroads shall be of a suitable 
size to carry freely all water flowing in the ditches, crossed by such drive- 
ways. Commissioners must arrange for these culverts and see that they 
are placed before the road is accepted. 

In clay soils trenches shall be cut on each side, through the shoulders, 
described in the next paragraph, making outlets into the side ditches for 
water that may collect imder the macadam. Such trenches shall be eighi 
inches or more in width and deeper than the macadam bed. They shall b^ 
placed at all low points in the grade and not farther than one hundred feet 
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apart in retentive soils, and must be filled with course stone when the first 
course of macadam is being placed. These trenches must be maintained in 
good worldng order until the road is completed and so thoroughly compacted 
that the surface is water proof. 

Macadam Bed and Shoulders. — ^After the road has been graded as above 
described the macadam bed shall be formed in the central part of the road 
grade as follows: Shoulders of firm earth, or other approved material, shall 
be placed on each side of the macadam bed, such distance apart as may be 
required by the plans and specifications. The shoulders shall extend to 
the side ditches or gutters at the same grade and curvature as required for 
the finished road. Where the road grade is high, the shoulders may be 
formed by moving earth from the center of the present road grade to the 
sides or, if the grade is low, by crowning the present road grade by scraping 
earth from the sides toward the center or, if sufficient suitable material can- 
not be had along the roadway, it shall be brought from other places along 
the line of work. 

Rolling Svihgrade, — ^After the shoulders and macadam bed have been 
formed as above described the whole roadway shall be rolled until no more 
compacting is possible. The hollows developed by this rolling shall be 
filled with suitable material under the direction of the oflScers in charge, 
and the roadway again rolled, and left in solid and firm condition, every- 
where parallel to the finished roadway, the macadam bed being such depth 
below the finished grade as may be shown by the plans and cross-sections. 
In deep mealy sand, where rolling is impracticable when sub-grade is shaped, 
marsh hay, wet straw or fine brush shall be laid on the sub-grade to prevent 
the first course of stone from mixing with the sand. 

First Course of Macadam. — ^After the road. has been graded and rolled in 
the manner above described a layer of crushed stone shall be spread on the 
prepared bed to such imiform thickness as may be specified by plans or 
special specifications for the road in question; not to be less than three and 
one-half inches deep at the edges and four inches deep in the center after 
thorough rolling and compacting. 

The stone for this course shall be an approved grade of crushed limestone, 
cobbles, or trap rock. 

When limestone is used for this course, it shall consist of that part of the 
crusher product passing over the one and one-half inch section and through 
the three and one-half inch section of a cylindrical screen perforated with 
round holes. 

When cobbles or trap rock are used for this course it shall consist of that 
part of the crusher product passing over the three-quarter inch section and 
through the three inch section of the screen. 

This stone shall be placed upon the road imiformly mixed, no patches of 
alternately large and small stone being allowed. Unless automatic spread- 
ing wagons are used, this shall be done by making several dumps of each 
load so that the least possible amount of handling with shovels and rakes 
will be required. In no case shall this course be laid on a muddy sub-grade. 

Binder for First Course of Macadam. — ^After the stone has been spread as 
above described, it shall be rolled several times over with a roller weighing 
not less than ten tons, after which it shall be covered to the uniform depth 
of from one-half to three-quarters of an inch Avith stone screenings and 
re-rolled. The amount of binder used shall be somewhat less than enough 
to fill the voids in the stone. Water shall be applied in advance of the 
roller after the binder is added except on clay sub-grades where permission 
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may be granted to omit the water. The rolling must be continued until 
the binder is worked into the crevices of the larger stones and the stones 
cease to sink or creep beneath the roller. If depressions are formed they 
shall be filled with stones of suitable grade, and not with screenings. 

Stone screenings used to bind this course may be that part of the crusher 
product passing through the three-quarter inch section of the crusher screen 
when crushing the stone used for this course. 
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Top Course of Macadam. — ^After the first course of macadam has been 
applied, rolled and bonded, as above specified, and the surface is free from 
earth and foreign material, another layer of crushed stone shall be added 
of such thickness as to bring the total depth of macadam up to the amounts 
specified in the special specifications or plans for this road. This thickness 
shall be not less than six inches at the edges and seven inches at the center 
for roads from nine to twelve feet in width, and eight inches at the center 
for roads from thirteen to sixteen feet in width. The top course shall be 
not less than three inches thick. All thickness to be measured after the 
road is thoroughly compacted and ready for acceptance. 

The stone for this course shall be an approved grade of crushed limestone, 
cobbles or trap rock. 

When Umestone is used for this course, it shall consist of that part of the 
crusher product passing over the one and one-half inch section and through 
the three and one-half inch section of a cyUndrical screen perforated with 
round holes. 

When cobbles or trap rock is used for this course, it shall consist of that 
part of the crusher product passing over the three-quarter inch section and 
through the two inch section of the screen. 

This stone shall be placed upon the road uniformly mixed, no patches of 
alternately large and small stone being allowed. Unless automatic spread- 
ing wagons are used, this shall be done by making several dumps of each 
load so that the least possible amount of handling with shovels and rakes 
will be required. 

Binder for Toy Course of Macadam. — ^After the stone has been spread as 
above described, it shall be rolled several times over until thoroughly keyed 
with a roller weighing not less than ten tons, after which it shall be covered 
to a uniform depth of about three-quarters of an inch with stone screenings. 
The screenings, when cobble or trap rock, may consist of that part of the 
crusher product passing through the three-quarter inch section of the crusher 
screen when crushing stone for the macadam top. 

When limestone is used for the binder, the product shall consist of lime- 
stone chips ranging in size from three-quarter inch down, from which all 
but 20 per cent of the dust has been removed. Dust shall be considered 
that part of the screenings which pass through a wire screen having eight 
wires per linear inch. 

Screenings used for binder in both courses shall not be dumped in piles 
on the loose stones but rather dumped on the shoulders and carefully spread 
on the road by hand, care being taken that the screenings be placed on the 
road evenly mixed. The screenings, after being applied gradually, shall be 
broomed over the surface during rolling. The amount of screenings used 
must completely fill the voids in the larger stones. This is best accomplished 
by casting lengthwise of the road rather than crosswise. Automatic spread- 
ing wagons may be used if an even spread can be obtained by their use. 

Finishing. — ^After the screenings are added, water shall be applied with a 
sprinkler and the road rolled and watered until it becomes so hard that a 
piece of rock will crush beneath the roller before penetrating the surface. 
If depressions are formed they shall be filled with the smaller stones of suit- 
able grade and not with screenings. During the progress of the work the 
screenings will disappear in places, when more screenings must be added 
and the rolHng and sprinkling continued imtil the road has a uniformly 
hard and even surface, thoroughly bonded, and everywhere conforms to the 
proposed grade and cross-section of the road. 
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Manner of Rolling, — Rolling shall at all times begin at the sides of the 
road, rolling lengthwise but working toward the center. In the final rolling 
the whole surface of the roadway, including the shoulders, shall be rolled 
from ditch to ditch or gutter to gutter and the whole road grade left in such 
condition that water will flow without obstruction to the side ditches. 

The roller used shall weigh not less than ten tons. 

Condition of Acceptance. — Twenty tons of two inch stone must be stocked 
for each mile at a convenient point along the road or at the shipping point: 
This stone to be used for repairs during the first year after the road is built. 

CLASS F. — BROADS (CEMENT-CONCRETE) SINGLE REWARD AND TRUNK LINE. 

Act 283, PubUc Acts, 1909, as amended, and Act 334, Public Acts, 1913, as 

amended. 

Grading, — ^The roadway shall be graded so as to strictly conform to the 
plans, cross-sections, and profiles for the road in question heretofore pre- 
pared by or submitted to and approved by the State Highway Commis- 
sioner. 

The term "grading" shall include all cuts, fills, and approaches of inter- 
secting roads within the limits of the highway, the excavation and shaping 
of all ditches or gutters to conform to the cross-sections of the road, and the 
proper forming of the road bed and shoulders. When the amount of fill 
from the original surface of the road to the sub-grade of the improved road 
is less than one foot, the roadway between the ditches shall be thoroughly 
grubbed. Soft, spongy or boggy earth in the roadbed shall be removed 
and the place refilled with suitable material. 

In general, earth for the fills shall be taken from the cuts and in no case 
shall it be taken from the roadside if in so doing it becomes necessary to 
dig below the grade line of the ditches as shown on the plans. If the earth 
from the cuts is not sufficient to make the fills, suitable places where earth 
can be borrowed will be located by the officers in charge. Deep, wide or 
unsightly excavations along the side of the roadway will not be permitted. 

No trees shall be romoved from the roadside, except by special permission 
from the State Highway Commissioner. 

The finished road shall be not less than twenty-four feet between and ex- 
clusive of side ditches or gutters, and have a cross-section which is oval, 
paraboUc or circular in form, with an average rise of one-fourth inch to the 
foot in the concrete roadway, and one and one-fourth inches per foot in 
the shoulders. For more details as to the manner of forming grades and 
ditches, see plans and profiles, and obtain instructions from the engineer in 
charge. 

No concrete shall be placed on any portion of the road until the grading 
has been fully completed, and the grade checked and approved by the State 
Highway Commissioner, unless the same has been checked by an engineer 
in the employ of the county or township. 

Drainage, — ^The side ditches and gutters shall be of such size as the drain- 
age requirements of the locaUty demand, and must be formed with true 
grades having sufficient incline to cause a free and uniform flow of water 
to the nearest natural outlets, which outlets must be improved where neces- 
sary so as to carry the water quickly away from the highway. The slope 
of the banks of open ditches shall be not steeper than one and one-half hori- 
zontal to one vertical. 
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Tile drains shall be laid where needed, at such places, of such kind and 
size, and on such grades as may be shown on the plans. 

Catch basins, man holes, culverts and other drainage structures shall be 
built as shown on the plans and provided in the general specifications hereto 
attached. Concrete headwalls shall be built on all culverts. 

Culverts or tile for private driveways and crossroads shall be of a suitable 
size to carry freely all water flowing in the ditches, crossed by such drive- 
ways. Commissioners must arrange for these culverts and see that they 
are placed before the road is accepted. 

In clay soils trenches shall be cut through the shoulders, one on each 
side, described in the next paragraph, making outlets into the side ditches 
for water that may collect under the concrete. Such trenches shall be eight 
inches or more in width and slightly deeper than the concrete bed. They 
shall be placed at all low points in the grade, and not farther than one hun- 
dred feet apart in retentive soils, and must be filled with crushed stone or 
coarse gravel. 

Concrete Bed, — ^After the rough grading has been completed according to 
profile and cross-sections, the concerte bed shall be trimmed, thoroughly 
and evenly compacted, and brought to perfect grade form of uniform hard- 
ness. Hard places in the bed, such as old gravel and macadam must be 
sacrificed and made to conform in firmness with the rest of the sub-grade. 

Rolling, — ^Before the concrete bed has been brought to the final grade, 
and when still a little high (the amount depending on the character of the 
materials in the road bed), the whole roadway shall be thoroughly rolled 
with a power roller weighing not less than ten tons, until no more compact- 
ing is possible. Hollows developed by this rolling shall be filled with suit- 
able materials under the direction of the engineer in charge, and the road- 
way again rolled and left in a uniformly solid and firm condition, conform- 
ing to the true grades and cross-sections as shown on the plans. (See cuts 
on page 106). 

Forms, — ^After the preparation of the concrete bed, forms consisting of 
2" X 6*^ dressed plank or steel channels shall be placed on each side of the 
roadway, at the specified distance from the center line and such distance 
below the center line grade as is shown by the plans and profiles of the road. 
The forms shall be securely staked so that they will hold their true Une and 
grade while the concrete is being placed and while it is hardening. 

Concrete Roadway, — ^Upon the sub-base, prepared as hereinbefore specified, 
shall be laid a one course concrete pavement, not less than six inches thick, 
mixed in the following proportions, viz. : 

American Portland cement 1 part. 

Clean sharp sand 2 parts. 

Clean broken stone, or gravel 3 J parts. 

Cement, — Only such Portland cement shall be used as conforms to the 
Standard Specifications for Portland Cement adopted by the American 
society of Civil Engineers, January 17, 1912, with the subsequent amend- 
ments thereto. 

The contractor must notify the officers in charge and the State Highway 
Commissioner ten days in advance of the laying of concrete, of the brand 
of cement he proposes to use, and when it has been examined and approved, 
that brand or one of equal quality, which must also be approved by the 
State Highway Commissioner, shall be used throughout the work. 
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A sack of cement (94 pounds net) shall be considered to have a volume of 
one cubic foot. 

The State Highway Commissioner may require that the cement be tested, 
and each shipment certified to by a reputable testing laboratory. 

All cement delivered on the work shall be thoroughly protected from the 
elements. . 

Fine Aggregate. — ^The fine aggregate shall consist of sand, or screenings 
from hard, clean, durable quartz, trap rock or granite, graded from fine to 
coarse with the coarse particles predominating, and shall pass, when dry, 
a screen having one-fourth inch openings. It shall be clean and hard, and 
free from dust, loam, vegetable or other deleterious matter. Not more 
than 25 per cent shall pass a sieve having 50 meshes per lineal inch, and not 
more than 5 per cent shall pass a sieve having 100 meshes per lineal inch. 
In no case shall the fine aggregate contain frost or lumps of frozen material. 
Sands containing more than 3 per cent of clay shall be washed. 

Coarse Aggregate. — ^The coarse aggregate shall consist of clean, hard, dur- 
able screened or washed gravel or crushed rock, having a French coefficient 
of wear not less than ten, free from dust, loam or vegetable matter and shall 
contain no soft, flat or elongated particles. It shall be graded in size from 
material retained on a screen havmg one-fourth mch openings and passmg 
through a screen with two-inch openings. In no case shall the coarse aggre- 
gate contain frost or lumps of frozen material. 

Water. — ^Water shall be clean, free from oil, acid, alkali or vegetable 
matter. 

Measuring and Proportioning. — ^AU material shall be measured in suitable 
boxes, or in wheelbarrows, of a measured capacity. Each wheelbarrow load 
shall be surface struck with a template. 

The materials shall be mixed with sufficient water to produce a concrete 
which when deposited will settle to a flattened mass, but shall not be so 
wet as to cause a separation of the mortar from the coarse aggregate in 
handlmg. 

Mixing. — The ingredients of the concrete shall be mixed to the desired 
consistency in a batch concrete mixer of an approved type, and the mixing 
shall continue imtil the cement is imiformly distributed and the concrete is 
homogeneous and imiform in color. Each batch shall remain in the mixer 
at least 45 seconds and have not less than 16 full turns of the mixing drum. 
The concrete shall be mixed with water above specified, wet enough to 
produce a concrete that will flush readily under light tamping. 

Retempering or re-mixing concrete that is partially hardened will not be 
permitted. 

Depositing Concrete. — ^The concrete, prepared as above specified, shall be 
deposited in strips extending across the full width of the roadway, and shall 
be deposited as soon after mixing as practicable, and in no case shall more 
than fifteen minutes elapse between the mixing and depositing of the con- 
crete. 

Concrete shall be laid and finished from one transverse expansion joint 
to another, in one continuous operation, and the stoppage of concrete lay- 
ing for more than thirty minutes, must be at an expansion joint, and the 
siirface finished to that point. 

The sub-base must be moist when the concrete is deposited. 

Concrete shall not be laid when the tempearture at any time during the 
day or night falls below 35 above zero Fahrenheit. 

Expansion Joints. — ^Vertical transverse expansion joints shall be placed 
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across the entire width of the concrete roadway perpendicular to the center 
line where work is stopped more than thirty minutes. All joints shall ex- 
tend through the entire thickness of the pavement and shall be perpendi- 
cular to its surface. 

Joint Filler. — The joint filler shall consist of prepared felt, tar, asphalt or 
similar material of approved quality having a thickness of not less than 
one-fourth inch or more than three-eighths inch. The strips shall be at least 
one and one-half inches wider than the depth of the pavement and set so as 
to project at least one inch above the finished surface of the concrete. 

Steel Protection Plates. — Steel protection plates shall be used when so 
specified by the officers in charge. They shall be not less than two and 
one-half inches in depth nor less than one-eighth nor more than one-fourth 
inch in thickness. The plates shall be of such form as to provide for rigid 
anchorage to the concrete. The type and method of installation of joint 
protection plates shall be approved by the engineer. 

The surface edges of the metal plates shall conform to the finished surface 
of the concrete. All joints more than one-fourth inch high or low shall be 
removed and properly re-set. 

Finishing. — ^After the concrete has been brought to the required grade by 
means of a suitable template, the surface shall be worked with a wood float, 
in such manner as to thoroughly compact it and to produce a smooth uni- 
form surface. Before the concrete surface becomes hardened, it shall be 
slightly roughened by brushing with a stiff fibre broom. 

Especial pains must be taken in finishing at the joints to prevent uneven- 
ness. A spUt float shall be used for this purpose. 

Care must be taken in finishing not to step on the concrete. All. work 
shall be done from a bridge made expressly for the finishers to work from. 
An approved finishing machine may be used to finish the concrete. 

Before the concrete has thoroughly set, an edging trowel shall be used to 
round off the square comers to a radius of about one-fourth inch. 

Removal of Forms. — ^The forms shall be removed when the concrete has 
set. 

Protection. — ^After finishing, the surface shall be kept well sprinkled with 
water, and as soon as the concrete has hardened sufficiently, the surface of 
the pavement shall be covered with a thin layer of dirt or loam, which shall 
be kept wet at least five days by sprinkUng with water, or the concrete may 
be flooded by using suitable dykes. 

Under the most favorable conditions for hardening in hot dry weather, 
the pavement shall be closed to traffic for twenty-one days, and in cool 
damp weather, for an additional length of time to be determined by the 
engineer. 

If, at the time the pavement is laid, or during the period of curing, the 
temperature during the day time drops below 45** Fahrenheit, sprinkling 
and covering of the pavement shall be omitted at the discretion of the 
engineer. 

The contractor shall erect and maintain suitable barriers to protect the 
concrete from traffic and any part of the pavement damaged from traffic 
or other causes, occurring prior to its official acceptance, shall be repaired 
or replaced by the contractor at his expense, in a manner satisfactory to the 
engineer in charge. Two weeks after the pavement is opened to traffic, 
the covering shall be removed and disposed of as directed by the engineer. 

Shoulders shall be placed along the margins of the concrete, extending to 
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the gutters or ditches, of such material, and of such form, as shall be shown 
on the plans and directed by the engineer in charge. 

Inspection. — During the laying of the concrete pavement, the local officials 
shall provide for an experienced and competent inspector, who shall see that 
the specifications are carried out by the workmen. The qualifications of 
the inspector shall be such as to meet the approval of the State Highway 
Conunissioner, and he shall be approved by said Commissioner. 
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INSTRUCTIONS TO ENGINEERS AND SURVEYORS. 

Surveyors and engineers making surveys and plans for state reward roads 
should give the following suggestions careful attention. 

(1) In establishing center line of road, section and quarter comers must 
be found in place. If no permanent monument exists, comers must be 
established in accordance with mles of the Government survey and per- 
manent monuments set. 

(2) Stakes with hubs should be set one hundred feet apart along each 
side of the proposed roadway, uniformly twenty-five feet from the center 
line of the same. 

(3) Levels shoidd be taken at each station: (a) on the center line, (b) on 
the hub at each side stake, (c) in the bottom of each ditch, if there are any 
ditches. Plus levels should be taken on railroad tracks, on the floors of 
culverts and bridges, in the beds of streams that serve as outlets for road 
ditches, and at such other points as the survey may deem necessary. 

(4) The plan and profile should be placed on the same sheet, projecting 
the plan vertically above or below the profile. Angles in the line may be 
indicated by the use of broken lines or small circles, giviilg the bearings 
and distances in figures without attempt at laying out with a protractor. 

(5) The plan must contain a description in sufl&cient detail so that the 
road can be platted on township maps. The description must refer to sec- 
tion lines, quarter lines, section comers, quarter comers. Exact location of 
point of beginning with bearings and distances of the survey to the terminal 
must be given. In case of angling roads, where center line crosses section 
or quarter section lines, the station and plus at intersection and the dis- 
tance from such intersection to the nearest section or quarter section comer 
should be noted on the profile. Permanent monuments to be set oil center 
line at all angles. 

(6) One hundred feet to the inch horizontal and five or ten feet to the 
inch vertical are desirable scales. No smaller scale than two hundred feet 
to the inch horizontal and twenty feet to the inch vertical will be allowed. 
Vertical and horizontal scales should always be noted on the profile. 

(7) The profile must show at each station: (a) center line cuts and fills in 
figures, (b) the depth of each ditch or gutter in figures from the outer side 
hubs, (c) the distance in figures of the established grade above or below 
each line of side hubs. Tabulated cuts and fills on separate sheets are not 
desirable and will not be accepted in lieu of the profile. Cuts and fills should 
balance. 

(8) Grade line should show elevation of finished road and not the sub- 
grade. Points of change in proposed grade line should not be made abrupt, 
but angles should be rounded off with vertical curves. Avoid, if possible, 
the use of level grade line. At least six inches incline to one hun(ked feet 
is desirable. Elevations of stations at change points should be given refer- 
ring to located bench marks. 

(9) A complete working profile should show: (a) center line profile, (b) 
profile of each side ditch or gutter, (c) all the figures required to build the 
complete road as staked out. 

(10) A typical cross-section should be shown. State law requires that 
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turnpike be at least twenty feet between and exclusive of side ditches with 
an average crown of one inch to one foot. 

(11) At least three sets of plans must be prepared, one for filing with the 
township or county clerk, one for filing with the State Highway Depart- 
ment, together with the application for reward, and one for use of commis- 
sioner or foreman doing the work. Surveyors and engineers should provide 
themselves with application blanks for state reward roads and fill in des- 
cription ready for the signing of the township board or county commis- 
sioners. 

(12) All profiles must be approved by township boards or county road 
commissioners, before filing with the State Highway Department. 

(13) It is desirable to prepare the original profile on tracing cloth, the 
surveyor or engineer retaining it, and as many prints as may be required 
can be furnished the township or county. Profile tracing cloth. Standard 
cross-section 10 x 10, is very convenient for this class of work and is recom- 
mended by the State Highway Department. 

(14) Profiles, which do not in the main comply with these requirements, 
will be returned for corrections to the surveyor or engineer making the 
same. No application for state reward will be filed by the State Highway 
Department until both profile and application are approved by the Com- 
missioner. 



HOW TO USE ROAD PLANS AND PROFILES. 

The plans and profiles for State Reward Trunk Line Roads are, under the 
law, made by the State Highway Department, the construction work on 
the road being done in accordance with these plans by the local township 
or county officials. In explanation of these plans we offer the following: 

SURVEY. 

The engineer who surveys the road, stakes it out permanently with two 
lines of hubs and markers set uniformly 25 feet back from the center Une 
of the road, marking lines which are parallel to the center line. The hubs 
are small stakes about l§-inches square, while the marker is a larger stake 
set back of the hub. 

PLAN. 

The drawings are made on cross section cloth in which, the large squares 
measure one inch and the small ones one-tenth inch. Across the top of the 
sheet are the numbers representing the hubs or "stations," as they are called 
together with any distances noted between hubs which are written +; for 
instance, 26 + 50 means 50 feet from hub number 26, measured in the direc- 
tion of hub number 27, Immediately below this fine of numbers is located 
the plan of the road. On the plan are shown the location of cross roads, 
curves, culverts, guard rails, telephone poles and trees, United States land 
comers, buildings, etc., which are found within the boundaries of the road, 
as shown by the heavy lines or the light lines designating fences. Outside 
of the road lines are shown the farm buildings, creeks, ponds and other 
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general features of the topography which may afifect the grade of the road. 
Farm entrances of importance are shown. 

PROFILE. 

Below the road plan in the center of the sheet is the road profile. The 
center one of these profiles shows in a light irregular Une the surface of the 
present road before grading. The even heavy line on the same base shows 
the new center line grade of finished road. The center line cuts and fills 
are shown directly above these two lines, marked (F) for fill and (C) for 
cut, which measurements are the actual measurements from the road as 
surveyed to the top of the finished road. The distance the finished center 
Une is above the hubs, (marked +), or below the hubs, (marked — ), on 
either side, is shown by the figures directly above the actual cuts and fills 
and directly below the center line profile. One line of figures being refer- 
ences to each hub line. To get the elevation of sub-grade one should go 
the depth of the metal below the point given by these figures. All figures 
on these plans are given in feet and tenths of feet. This enables the fore- 
man or commissioner to refer his center line cuts and fills to hubs after grad- 
ing operations have commenced. 

Directly above the center Une profile is found the ditch and hub profiles 
for one side. The light dotted line is the hub profile which is 25 feet back 
from the center line of the road. The uneven light line shows the present 
line of ditch or side profile of the road, and the heavy dark Une is the pro- 
posed new ditch or gutter line. The figures right above these Unes are the 
distances below the hub Une, to which the bottom of completed ditch or 
gutter is to be dug. This also appUes to the other ditch or gutter and hub 
line shown on the lower profile. 

If any question arises as to what any profile Une or figures refer to see 
notes on left end of each sheet. 

LAYING OUT WORK. 

Before starting grading operations the commissioner or foreman should 
go over the Une of the road with the profile in hand, and set side grade stakes 
for all points where a fill is shown. These stakes should be of the correct 
length to drive in the ground so that the top wiU be just even with the 
finished grade. Then, as the work progresses, a sight can be taken across 
the tops of these stakes to teU how much more fill is necessary. 

In cuts it is wise to keep track of plowings and the approximate depth 
of each, so as to teU when you are within 10 or 12 inches of sub-grade. Then 
dig a hole in the center of the road and drive a stake so that the top of it 
will be just flush with the sub-grade elevations. By these two methods, 
workmen can then be instructed to cut until down even with the top of 
the stake, and fiU until up even with the top of the fill stakes. 

For a convenient, cheap instrument for making these measurements we 
would suggest the use of a 10-foot pole, marked off in feet and tenths of 
feet, and a Mason's Une level. These levels may be procured at hardware 
stores. 
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SPECIAL FEATURES. 

Culvert plans and small bridge plans are transmitted with each set of 
profiles for the necessary work along the line of that particular road. Wooden 
guard rails are specified for each unprotected fill which is more than six 
feet in height. The plans for these guard rails are shown on the road plan, 
and should be built of good cedar posts with sound, straight grained 2x6 
rails. Guard rails should be painted with three coats of good white lead. 

Finally we soUcit correspondence relative to any point on plans or speci- 
fications which is not fully understood. 



HOW TO MAKE APPLICATION FOR STATE REWARD. 

In order to aid township and county officials in making application for 
reward, this department offers the following: 

ORDINARY STATE REWARD. 

To obtain State Aid in the building of ordinary reward roads, that is 
roads that do not fall on established trunk lines, it is necessary for the Town- 
ship Board or Board of County Road Commissioners to meet and adopt a 
resolution making the appUcation. This application is to be made on regular 
forms furnished by this department upon request. For townships Form 
AP2 is used while for counties API. (See Plate). The following should be 
noted in making out these forms: 

In the blank following the word, "Class*' the letter indicating the material 
to be used must be inserted. (For specification of different classes see pages 
91-106). In the blank preceding the word "Feet,'' the width of the metal 
track should be inserted and not the width of turnpike. In describing the 
road the point of beginning should be referred to be section comers and I 
posts. The direction of the road should be given with distances and the 
crossing of section or i lines should also be noted. The point where the 
road terminates should be referenced by bearing and distances to some 
known government comer. In signing the appUcation each member of the 
Township Board should place after his name the office he is holding and in 
the case of the Board of County Road Commissioners, the Chairman of the 
Board should add the word "Chairman" after his name. The road to be 
improved should be platted on back of appUcation sheet. 

Along with this application, the township or county as the case may be, 
must file a profile. This profile must be made from a survey of the road 
to be improved, by a competent engineer or surveyor. When the profile 
and appUcation are approved by this department, the township or county 
will receive detailed acknowledgment. This notice will be their authority 
to start work according to specifications which will be sent with the same. 

TRUNK LINE REWARD. 

AppUcation for tmnk Une reward can be made only on such lines as have 
been heretofore estabUshed by concurrent action of local officials and the 
State Highway Commissioner. 
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across the entire width of the concrete roadway perpendicular to the center 
line where work is stopped more than thirty minutes. All joints shall ex- 
tend through the entire thickness of the pavement and shall be perpendi- 
cular to its surface. 

Joint Filler. — ^The joint filler shall consist of prepared felt, tar, asphalt or 
similar material of approved quality having a thickness of not less than 
one-fourth inch or more than three-eighths inch. The strips shall be at least 
one and one-half inches wider than the depth of the pavement and set so as 
to project at least one inch above the finished surface of the concrete. 

Steel Protection Plates. — Steel protection plates shall be used when so 
specified by the ofiicers in charge. They shall be not less than two and 
one-half inches in depth nor less than one-eighth nor more than one-fourth 
inch in thickness. The plates shall be of such form as to provide for rigid 
anchorage to the concrete. The type and method of installation of joint 
protection plates shall be approved by the engineer. 

The surface edges of the metal plates shall conform to the finished surface 
of the concrete. All joints more than one-fourth inch high or low shall be 
removed and properly re-set. 

Finishing. — ^After the concrete has been brought to the required grade by 
means of a suitable template, the surface shall be worked with a wood float, 
in such manner as to thoroughly compact it and to produce a smooth uni- 
form surface. Before the concretie surface becomes hardened, it shall be 
slightly roughened by brushing with a stiff fibre broom. 

Especial pains must be taken in finishing at the joints to prevent uneven- 
ness. A split float shall be used for this purpose. 

Care must be taken in finishing not to step on the concrete. All. work 
shall be done from a bridge made expressly for the finishers to work from. 
An approved finishing machine may be used to finish the concrete. 

Before the concrete has thoroughly set, an edging trowel shall be used to 
round off the square comers to a radius of about one-fourth inch. 

Removal of Forms. — ^The forms shall be removed when the concrete has 
set. 

Protection. — ^After finishing, the surface shall be kept well sprinkled with 
water, and as soon as the concrete has hardened sufficiently, the surface of 
the pavement shall be covered with a thin layer of dirt or loam, which shall 
be kept wet at least five days by sprinkling with water, or the concrete may 
be flooded by using suitable dykes. 

Under the most favorable conditions for hardening in hot dry weather, 
the pavement shall be closed to traffic for twenty-one days, and in cool 
damp weather, for an additional length of time to be determined by the 
engineer. 

If, at the time the pavement is laid, or during the period of ciu'ing, the 
temperature during the day time drops below 45** Fahrenheit, sprinkling 
and covering of the pavement shall be omitted at the discretion of the 
engineer. 

The contractor shall erect and maintain suitable barriers to protect the 
concrete from traffic and any part of the pavement damaged from traffic 
or other causes, occurring prior to its official acceptance, shall be repaired 
or replaced by the contractor at his expense, in a maimer satisfactory to the 
engineer in charge. Two weeks after the pavement is opened to traffic, 
the covering shall be removed and disposed of as directed by the engineer. 

Shoulders shall be placed along the margins of the concrete, extending to 
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across the entire width of the concrete roadway perpendicular to the center 
line where work is stopped more than thirty minutes. All joints shall ex- 
tend through the entire thickness of the pavement and shall be perpendi- 
cular to its surface. 

Joint Filler. — ^The joint filler shall consist of prepared felt, tar, asphalt or 
similar material of approved quality having a thickness of not less than 
one-fourth inch or more than three-eighths inch. The strips shall be at least 
one and one-half inches wider than the depth of the pavement and set so as 
to project at least one inch above the finished surface of the concrete. 

Steel Protection Plates. — Steel protection plates shall be used when so 
specified by the ofiicers in charge. They shall be not less than two and 
one-half inches in depth nor less than one-eighth nor more than one-fourth 
inch in thickness. The plates shall be of such form as to provide for rigid 
anchorage to the concrete. The type and method of installation of joint 
protection plates shall be approved by the engineer. 

The surface edges of the metal plates shall conform to the finished surface 
of the concrete. AH joints more than one-fourth inch high or low shall be 
removed and properly re-set. 

Finishing. — ^After the concrete has been brought to the required grade by 
means of a suitable template, the surface shall be worked with a wood float, 
in such manner as to thoroughly compact it and to produce a smooth uni- 
form surface. Before the concretie surface becomes hardened, it shall be 
slightly roughened by brushing with a stiff fibre broom. 

Especial pains must be taken in finishing at the joints to prevent uneven- 
ness. A split float shall be used for this pmpose. 

Care must be taken in finishing not to step on the concrete. All. work 
shall be done from a bridge made expressly for the finishers to work from. 
An approved finishing machine may be used to finish the concrete. 

Before the concrete has thoroughly set, an edging trowel shall be used to 
round off the square comers to a radius of about one-fourth inch. 

Removal of Forms. — The forms shall be removed when the concrete has 
set. 

Protection. — ^After finishing, the surface shall be kept well sprinkled with 
water, and as soon as the concrete has hardened sufficiently, the surface of 
the pavement shall be covered with a thin layer of dirt or loam, which shall 
be kept wet at least five days by sprinkling with water, or the concrete may 
be flooded by using suitable dykes. 

Under the most favorable conditions for hardening in hot dry weather, 
the pavement shall be closed to traffic for twenty-one days, and in cool 
damp weather, for an additional length of time to be determined by the 
engineer. 

If, at the time the pavement is laid, or during the period of curing, the 
temperature during the day time drops below 45** Fahrenheit, sprinkling 
and covering of the pavement shall be omitted at the discretion of the 
engineer. 

The contractor shall erect and maintain suitable barriers to protect the 
concrete from traffic and any part of the pavement damaged from traffic 
or other causes, occurring prior to its official acceptance, shall be repaired 
or replaced by the contractor at his expense, in a manner satisfactory to the 
engineer in charge. Two weeks after the pavement is opened to traffic, 
the covering shall be removed and disposed of as directed by the engineer. 

Shoulders shall be placed along the margins of the concrete, extending to 
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Application blanks furnished upon request, by State ^Higliway Department^ Lansing, Micbigan. 
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SPECIFICATIONS FOR REPAIRS TO STATE REWARD ROADS. 

GENERAL. 

Roads of all classes, which need resurfacing, must be resurfaced during 
the summer or fall. 

All damage to the shoulders by washing rains must be repaired. 

All weeds and brush along the shoulders and in the ditches must be cut 
and removed from the roadway, or burned. 

Where needed the ditches shall be cleaned out so as to give a free and 
uniform flow of water. 

Outlets to road ditches must be cleaned out, if necessary, so as to remove 
all water from the road allowance. 

THE ROAD DRAG. 

For roads having earth or gravel surfaces (Classes A, B and C) suitable 
floating or dragging tools must be provided. They may consist of, — ^the 
plank drag or float, the log drag or most any of the steel drags now on the 
market. 

Neither the four wheeled grader nor the double steel drags requiring four 
horses to draw, will be accepted in lieu of the road drag for this purpose. It 
may be necessary however, to use the four wheeled grader at times, especially 
when the frost is coining out of the groimd in the spring, to smooth down 
humps and fill slight depressions in the gravel which the float will not do 
after the roads are once thoroughly compacted. 

One drag or float must be provided for each continuous three miles of 
State rewarded road. If the road is four or five miles long two drags must 
be provided. A drag must be provided for each disconnected piece of road 
if the distance between the far ends is more than three miles, otherwise one 
drag may be used for the separate pieces driving it over the connecting piece 
of imimproved road in going from one road to the other. 

GRAVEL FOR REPAIRS. 

A quantity of gravel of the same quaUty as that used in the surface of the 
road and amounting to 20 cu. yds. for each mile of State rewarded road shall 
be delivered and compactly piled at some accessible point or points along 
the improved highway. A separate pile of gravel shall be placed on each 
disconnected highway, and not more than enough gravel for three miles of 
highway shall be placed in one pile. In no case shall the gravel be placed 
so that it is necessary to drive over an unimproved piece of highway to 
reach the road. Suitable gravel must be hauled out of the pit and placed 
along the highway, even though the pit is on the improved road. 

PATCHING AND DRAGGING. 

After placing the gravel and providing the road drags as above described, 
an arrangement must be made with some one living on the improved road 
or very close to it, to use the drag at the proper times, and to spread upon 
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the road sufficient gravel to fill hollows and ruts when and where required. 
The following suggestions will be found helpful: 

PATCHING. 

This work is usually neglected or done in such a way as to cause two ruts 
to form where there was but one before. That is the invariable result of 
filling a rut too full. This work should always be done when the road is 
wet, preferably when the water is still standing in every little hollow on the 
road surface, so that the workmen can see just where to place the new gravel 
and about how much is required. 

Unless the rut is a very large one, it is always best to shovel the gravel 
from the wagon into it, rather than to raise a side-board and attempt to 
dump a part of the load. 

This kind of patching should never be done when the old road bed is hard 
and dry, for then the new material is soon ground into powder making dust 
and mud. 



WHEN TO DRAG. i 

I 



(1) Begin in the spring when the frost has left the ground and the load 
begins to. dry, but while yet soft. 

(2) Drag immediately after every prolonged rain throughout the season. 

(3) Drag in the fall just before the ground freezes. 

(4) Drag in the winter, if the frost leaves the ground. It will freeze 
smooth. 

(5) Do not drag a dry road. 

HOW TO DRAG. 

(1) Hitch to the drag with a log chain, drawing it at such an angle as 
will crowd a little gravel towards the center of the road. 

(2) If the drag cuts in too much, shorten the hitch; if too little, lengthen it. 

(3) Let the team straddle the wheel track. Go down on one side and 
back on the other. 

(4) Drive the team on a walk. 

(5) Ride on the drag, unless the load is too heavy. 

The success of this work depends solely upon the thorough manner in which 
it is followed up. 

The telephone should be used to make sure that every man drags his 
beat on the appointed day. 

On Class A roads of the sand-clay type the same materials (sand or clay, 
whichever was added to the original road) shall be provided, applied and 
dragged substantially as specified for gravel roads. 

This year the repair money will be paid on Class A, B and C roads, unless 
they are so badly worn as to need a new surface, if the above requirements 
are compiled with. 

REPAIRS FOR MACADAM ROADS. 

On roads of Class E, all bad hollows and ruts shall be filled with No. 2 
stone during the wet fall months. Where there is continued heavy hauUng 
over the roads, as in the sugar beet growing sections, arrangements must 
be made to keep the ruts continually full, so as not to allow the macadam 
crust to break through at any point. This will necessitate the steady em- 
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ployment of some person with team to make repairs during the heavy haul- 
ing season of October and November. 

Before the first of December, a quantity of No. 2 stone and screenings, in 
the ratio of four tons of stone to one ton of screenings, shall be delivered 
and stored at some convenient point on State rewarded macadam roads. 
Not less than sixteen tons of stone and four tons of screenings, free from 
dust, for each mile of macadam will be considered sufficient. 

Compliance with the above requirements with suitable arrangements for 
applying the stone needed for repairs during the early spring months, will 
entitle macadam roads to State repair reward after December 1st, yearly. 

CONCRETE ROADS. 

Concrete roadways which are in good condition and along which the 
shoulders and gutters are in perfect repair, will be entitled to the State 
repair fufid after December 1st, as are other roads. 



APPENDIX "B" 



PRINCIPAL AMENDMENTS TO THE HIGHWAY LAWS 

MADE BY THE 

1915 LEGISLATURE 

AND 

IMPORTANT DECISIONS OP THE ATTORNEY GENERAL 



AMENDMENTS TO HIGHWAY LAWS. 

CHAPTER I. 

Separation of Grades. 

Sec. 27. Before laying out any highway under the provisions of this 
act where the same crosses the track and right o'f way of any raikoad com- 
pany, steam or electric, application shall be made to the Michigan railroad 
commission for permission to make such crossing and thereupon it shall 
be the duty of said commission to make such examination of the location 
of such proposed crossing as it may deem necessary. At such examination 
the railroad company and the township, good roads district or coimty in- 
terested shall be entitled to be heard after the service of proper notice upon 
them by the Michigan railroad commission. If the location of the proposed 
crossing is found, upon said examination and hearing, to be feasible and 
reasonably safe for a crossing at grade, it shall be the duty of said commis- 
sion to grant permission for such crossing to the highway officials making 
such application and issue specifications for same which shall include ap- 
proaches, cattle guards, fences and such other safeguards as in their judge- 
ment will make said proposed crossing reasonably safe, but if, on examina- 
tion and hearing, the Michigan railroad commission shall deem the proposed 
location for the said crossing extra hazardous, then the said commission 
shall notify the state highway commissioner and the said railroad commis- 
sion and state highway commissioner acting jointly, shall examine the site 
of the proposed crossing, in company with the parties in interest, and shall 
have power, if in their judgment it is necessary, to cause a re-location of the 
proposed highway and crossing on a line which will provide a reasonably 
safe point for such crossing as a condition of approval of said application. 
However, if said Michgan railroad commission and state highway commis- 
sioner jointly, after examination, determine that it is impracticable to secure 
a reasonably safe crossing at grade by re-locating the same, they may order 
a separation of the grades, the same to be constructed according to plans 
which shall be submitted to the said railroad commission and state high- 
way conmiissioner for their joint consideration and approval: Provided, That 
should such plans not meet with the approval of the railroad commission 
and state highway commissioner, such changes as they shall jointly deem 
advisable shall be made before the construction of said crossing is commenced. 
If the said railroad commission and state highway commissioner jointly 
determine that it is impracticable to secure a reasonably safe crossing by 
any of these methods, then the said railroad commission and state highway 
commissioner jointly may refuse to allow such crossing. If permission 
be granted for such crossing, either at grade or otherwise, the same pro- 
ceedings in relation to acquiring the rights of way for such highway across 
the land of said railroad company including the right of way across the 
tracks shall be had as in other cases. Service of all papers snail be made 
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in the same manner upon such railroad companies as is provided by law for 
service of summons on railroad companies. Such railroad companies shall 
be entitled to receive the actual value of the use of the land taken for such 
highway and when the compensation awarded such railroad company for 
such damages as above provided shall have been paid or tendered to any 
person in charge of the ticket or freight office of such company entitled 
thereto and situated nearest the said highway crossing pursuant to the 
provisions of section twenty-four of this chapter, then and in such case 
such right of way shall be deemed to be fully acquired and secured for the 
pubUc. The highway officials shall then notify in writing such raikoad 
company to fiunish a competent superintendent or track man to superin- 
tend the construction of such crossing which shall be according to the plans 
and specifications approved by the Michigan railroad commission when such 
crossing is at grade and the Michigan railroad conmiission and state high- 
way commissioner when such crossing is other than at grade and such town- 
ship, good roads district or county shall pay to such railroad company a 
per diem compensation for such superintendent, the compensation to be 
determined by the Michigan railroad conmiissioii for a crossing at grade 
or the Michigan railroad commission and the state highway commissioner 
jointly, not exceeding three dollars per day, for a crossing other than at 
grade, for the time actually and necessarily spent in superintending such 
construction, and such highway officials are authorized to issue orders for 
the payment of such superintendent. In case such railroad company re- 
fuses or neglects to furnish a superintendent for the construction of such 
crossing as aforesaid, then and in such case it shall be the duty of the rail- 
road commission, if such crossing be at grade, or the Michigan railroad 
commission and the state highway commissioner jointly, if such crossing 
be other than at grade to appoint some suitable person, who shall receive 
the compensation aforesaid from the said township, good roads district 
or county, to oversee and superintend the construction of such crossing. 
If any railraod company shall attempt to obstruct the opening of any such 
highway after such right of way has been secured and payment for damages 
herein provided for has been made and tendered as herein provided, by 
any agent, officer or employe or other person, the said railroad company 
shall be liable to a penalty of twenty-five dollars for each day the opening 
or construction of such highway is impeded, for the benefit of the township, 
good roads district or county, and such township, good roads district or county 
may sue for and recover such penalty in the circuit court for the county 
in which such crossing is located, in the name of the township, good roads 
district or county; and in addition thereto, if any officer, agent or employe, 
or person acting for and in the interest of any railroad company shall annoy, 
hinder or obstruct any highway official, contractor or person employed 
by him or them in opening such highway or constructing the same according 
to the specifications issued by the Michigan railroad commission or the 
Michigan railroad commission and the state highway commissioner jointly, 
then such officer, agent, employe or person shall be guilty of a misdemeanor 
and upon conviction thereof shall be fined not to exceed one hundred dollars, 
or imprisoned in the county jail not to exceed ninety days, or both such 
fine and imprisonment in the discretion of the court. All material and 
labor used in the construction of such crossing shall be furnished by the 
township good roads district or county applying for such crossing. No 
public highway shall hereafter be constructed across the track of any rail- 
road corporation nor shall the tracks of any railroad corporation be con- 
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structed across a public highway without having first secured the permis- 
sion of the Michigan railroad commission: Provided, That such crossing 
is proposed to be at grade. If other than at grade, permission shall be 
granted jointly for such crossing by the Michigan railroad commission and 
the state highway commissioner. The said railroad commission when act- 
ing alone, or the railroad commission and state highway commissioner when 
acting jointly, shall have the right to refuse permission or to grant it upon 
such terms and conditions as they may deem necessary for the preservation 
of pubUc safety. The Michigan railroad commission and the state highway 
commissioner jointly shall have power, when in their judgment they deem 
it necessary for the safety of the public, to change the location of or abolish 
any existing crossing of raihoads with highways and to require, when in 
their judgment it would be practicable, a separation of grades at any such 
crossing and to prescribe the manner of construction and the terms upon 
which such separation shall be made and the proportion in which the expense 
of the alteration or abolition of such crossings or the separation of such 
grades shall be divided between the railroad corporation and the state, 
county, good roads district or township: Provided, That no disposition 
shall be made of this matter until after all parlies in interest shall have 
been afforded an opportimity to be heard in relation thereto. The state's 
portion of the cost of such changes as may be ordered by the provisions 
of this act shall in no case exceed twenty-five per cent of the total cost of 
such improvement and shall be paid from any state highway funds not 
otherwise appropriated, upon the certificate of the state highway commis- 
sioner to the auditor general: Provided further, That nothing in this section 
shall be so construed as vesting the state highway commissioner with authority 
in grade separation matters when proceedings are taken under and by virtue 
of act number ninety-two of the Public Acts of eighteen hundred ninety- 
three, as amended. 

CHAPTER IV. 

Election of Coimty Commissioners. 

Sec. 6. In any coimty where the county road system shall be adopted, 
a board of county road commissioners consisting of one or more, but not 
exceeding three commissioners as shall be determined by resolution of the 
board of supervisors, shall be elected by the people of such county. In 
the first instance such commissioner or commissioners shall be appointed 
by the board of supervisors or elected at a general or special election called 
for that purpose, as shall be ordered by the board of supervisors. If such 
commissioner or commissioners are appointed they shall hold office only 
until the first day of January in the year in which the next regular session 
of the legislature is held. If such commissioner or commissioners are to 
be elected at a general election, notice thereof, embodying a copy of the 
resolutions of the board of supervisors, giving the number and terms of 
office of the commissioner or commissioners to be elected, shall be published 
by the clerk in the newspaper or newspapers selected by the board of super- 
visors as required by section three of this chapter and act; if a special dection 
is called for the election of such commissioner or commissioners, a like notice 
shall be given by the clerk, which notice shall be posted and pubUshed in 
such newspapers as required by said section three of this chapter and act. 
The regular election of county road commissioners shall be held at the gen- 
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eral election on the first Tuesday after the first Monday in November, and 
the term of office of such county road commissioners shall commence on the 
first day of January in the year following their election. The notice thereof 
shall be given at the time notice is given of the general election of county 
officers: Provided, That the election of county road commissioner or com- 
missioners, as herein provided, shall not be mandatory in any coimty which 
contains twenty surveyed townships or more, either entire or fractional 
as determined by the government survey thereof. In such county or coimties 
the board of supervisors may, by a majority of its members-elect, appoint 
such coimty road commissioners. 

Employment of County Highway Engineer. 

Sec. 10. Neither the clerk nor any member of the board of coimty road 
commissioners shall, directly or indirectly, either personally or as a mem- 
ber of any firm or stockholder in any corporation, be pecuniarily interested 
as contractor or employe in any contract entered into or work carried on 
by or for such board or in property purchased or sold by or for such board: 
Provided, however, That this section shall not be construed to prevent 
the purchase of land for a road, from a member of the board or the clerk 
thereof. Said board of commissioners shall employ a competent county 
highway engineer who shall make all surveys ordered by the board, prepare 
plans and specifications for all roads, bridges and culverts, and exercise 
such general supervision over all construction as will insure that the plans 
and specifications are strictly followed: Provided, however, That two or 
more adjoining counties may employ the same engineer, if the work in one 
or more of such counties is not enough to employ the whole time of such 
engineer. Said board may also employ such other servants and laborers 
as may be necessary, and may purchase such machines, tools, appUances 
and materials as shall in its judgment be necessary or convenient for the 
proper carrying on of their work. The engineer employed by said board 
shall be officially known as the county highway engineer. 

County Road Map. 

Sec. 18. In case State reward is to be applied for, the board of county 
road commissioners shall file with the State Highway Commissiomer for 
his approval, a map of the county showing the location of the proposed 
system of county roads: Provided, however, That this proposed system 
may be extended if approved by the State Highway Commissioner. All 
State rewarded roads composing a part of this system shall be taken over 
as county roads by the board of county road commissioners, and any road 
heretofore laid out, or any part thereof, shall become a county road if the 
board of county road commissioners shall at any time so determine, and 
in passing through or on the line between townships and incorporated villages 
or cities any streets or parts of streets of such village or city may be adopted 
as a county road, with the consent of the proper authorities of such city 
or cities, village or villages: Provided, however, That where any street 
or part of a street is taken over in passing through or on the line between a 
township and an incorporated village or city, no county road funds shall 
be expended for the improvement of any such street or part of a street of 
such village or city to a greater width than sixteen feet, nor with material 
more expensive than concrete or brick. The vote of the county road com- 
missioners in respect to such determination shall be taken by yeas and nays, 
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and shall be entered at large on the records of said board of county road 
commissioners. Notice of such determination shall be forthwith given 
by the clerk to the highway commissioner of each township and the high- 
way authorities of each city or village in which said road or any part thereof 
is situated and published in some newspaper printed and ch-culated in the 
county, once in each week for three successive weeks. Proof of such service 
and publication may be made by affidavit by any person knowing the facts, 
and be filed with the clerk. Such affidavit or the record thereof, or a certi- 
fied copy of such affidavit or record shall be prima facie evidence of its con- 
tents. After service and publication of such notice, the board of county 
road commissioners shall have sole and exclusive jurisdiction and control 
of such road so embraced within such determination, and the township or 
municipality within which the same is situated shall be relieved from all 
responsibility therefor. Immediately after laying out or taking control ot 
a road said board shall give the same a name by which it shall be known 
in its proceedings. The board of coimty road commissioners of any county 
which has adopted the county road system is hereby authorized and em- 
powered to, at any time, abandon and discontinue any county road, or 
any part thereof, by a majority vote. The vote of the county road com- 
missioners in respect to such abandoimient and discontinuance, shall be 
taken and entered, and notice thereof be given in the same manner as re- 
quired in this section in cases in which roads are adopted. After proceed- 
ings to discontinue and abandon have been had, the jurisdiction and control 
of such road shall revert to the township or municipality within which the 
same is situated which, prior to the time of its adoption as a county road, 
had jurisdiction and control thereof, and the coimty shall be reUeved from 
responsibility therefor. 

CHAPTER V. 

Maintenance of State Reward Roads. 

Sec. 12. The State Highway Commissioner is hereby given authority to 
refuse to grant any further road reward to any township, good roads dis- 
trict or county that has been rewarded by the State which does not keep 
its State reward roads in proper repair; but upon his refusal to any township, 
good roads district or county for an allotment of State reward, it shall be 
the commissioner's duty to inform the proper officials of the repairs neces- 
sary to place it in a position to again be eligible to receive State reward, 
and if these repairs are made satisfactorily to the commissioner, he shall 
reinstate it to the eligible reward list. Should the township, good roads 
district or county fail to make the repairs ordered by the State Highway 
Commissioner within a reasonable time after being so ordered, then the 
State Highway Commissioner shall cause such repairs to be made and pay 
for them out of the reward money earned by such township, good roads 
district or county and it shall then become eligible to receive further State 
reward. Any balance remaining due to such township, good roads district 
or county after payment for such repairs shall be paid to such township, 
good roads district or coimty. If no reward is due said county, good roads 
district or township, then the State Highway Commissioner shall have 
authority to make the necessary repairs and pay for same out of the highway 
fund and render a bill for same to the proper officers of such county, good 
roads district or township, which bill shall be paid upon the warrant of such 
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officers, and the amount thereof returned to the State Treasmy to be credited 
to the highway fund and the supervisors shall include the amount in the 
next regular tax roll. 

CHAPTER VIII. 

Capacity of Bridges. 

Sec. 13. There shall be no bridge, culvert or artificial roadway of any 
kind constructed in any public highway of this State, over any water course 
or railroad right of way thereof having a roadway of less than sixteen feet 
in width, and the same shall be built of sufficient strength to safely carry 
a fifteen ton moving load. 

CHAPTER XV. 

Drains. 

Sec. 2. When any drain crosses a highway, the necessary bridge or 
culvert shall be constructed on the center line of the highway as located 
by survey, and in accordance with plans and specifications which shall be 
approved by the coimty, township or district highway commissioner having 
ing jurisdiction, and such bridge or culvert shall be of a permanent nature 
and of sufficient strength to safely carry a fifteen ton moving load. The 
cost of constructing the necessary bridge or culvert shall be charged in 
the first instance as part of the cost of construction of such drain after which 
such bridge or culvert shall be maintained as a part of the highway. When 
a drain passes along a highway, there shall be constructed at least one bridge 
or passageway across such drain connecting the highway with each enclosed 
field and with each farm entrance, which bridge or passageway shall also 
be charged in the first instance as a part of the construction of such drain, 
after which such bridge or passageway shall be maintained by the owner of 
the land. 

Sec. 3. Before any drain shall be laid along a public highway, the high- 
way commissioner of the township in which the drain is located shall be 
consulted and his consent as to the proposed location of the drain shall be 
obtained in writing, stipulating that no excavation may be made nearer 
than one rod to the center line of the highway and stating what disposition 
shall be made of all material excavated. It shall be the duty of the drain 
commissioner to level down all materials placed in the roadway. 
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MOTOR VEHICLE LAW. 
Act No. 302, P. A. 1915. 

Section relating to the disposal of revenue received under this act. 

Sec. 34. All fees paid to the Secretary of State as provided in this act 
shall be turned over to the State Treasurer and applied to the State highway 
fund, *the remainder to be applied to the building and improvement of the 
highways of the State imder such division of said fimd and for such purposes 
as the highway laws of the State shall provide, to be paid out by the State 
Highway Commissioner in accordance with the statutory provisions there- 
for: Provided, That fifty per cent of the amoimt collected from the registered 
motor vehicles in each coimty shall be returned to the treasurer of each 
county, to be used to maintain the highways by the local authorities: Pro- 
vided further. That in counties not operating under the coimty road system, 
.the board of supervisors shall apportion such tax received to the several 
townships and cities according to the assessed valuation thereof, to be used 
by such townships and cities for the construction and maintenance of the 
highways. The Secretary of State shall certify to the Auditor General on 
January first of each year, or as soon thereafter as possible, the amounts 
received from the several counties for motor vehicle taxes under the pro- 
visions of this act for the preceding calendar year; the Auditor General 
shall thereupon draw his warrant on the State Treasurer for such amoimts 
as are due the several coimties imder the provisions of this section. Any 
moneys remaining in either fund at the close of any year shall be carried 
over by the Auditor General and added to the fimds which become avail- 
able for the following year. 



IMPORTANT DECISIONS OF THE ATTORNEY GENERAL. 

STATE BEWABD BOADB WITHIN INCOEPOBATED CITIBB AND VILLAQEB« 

«* ♦ « j^ jg proposed that the county issue bonds for the purpose of 
building roads and if the proposition to raise money in such a way is carried, 
the coimty road commissioners desire to use a part of such money in con- 
structing State reward road within the corporate limits of the City of Owosso. 
Section 18 of Chapter IV of the highway law was amended by Act 75 of 
the Public Acts of 1915 and in accordance with said section in its present 
form. State reward roads may be constructed by county road commissioners 
within the corporate limits of cities and villages. It is provided, however, 
that before any such road is taken over as a county road, consent of the 
proper authorities of said city or village must be obtained. In its amended 
form the s ection clearly contemplates that the county may receive the 

♦ The words italicized tliought to be retained in error. 
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State reward upon such road improved in accordance with the prescribed 
regulations within the limits if a city or village. * * * 

"The question is also raised as to whether or not the road must actually 
be taken over as a county road, the necessary consent by the municipal 
authorities therefor being given before the estimate and plans of the com- 
missioners are submitted to and approved by the board of supervisors. 
I am impressed that this question must be answered in the affirmative. 
* * * I do not think, however, that the board of county road commissioners 
may properly prepare plans or estimates with reference to any portion of 
a highway within corporate limits of a city or village unless and until per- 
mission has been given to take over such highway as a county road and 
the board has formally decided to take such action. 

" * * * Mr. Minor raises the question, however, as to whether a 
contract may be entered into between the city and the county road com- 
missioners providing for such abandonment immediately after the improve- 
ment is made, which could be enforced. With reference thereto, I am 
constrained to the opinion that the matter of taking over or abandoning a 
particular road must be regarded as an official act and that the board of 
county road commissioners cannot contract or stipulate in advance what 
their action in such a matter would be. 

''The county road law clearly contemplates that money raised within 
the county for highway purposes shall be expended by and under the di- 
rection of the board of county road commissioners. It would not, there- 
fore, be legal to turn over to municipal authorities any portion of such money 
to be expended within the corporate limits in the improvement of city streets 
and highways. Neither would it be competent for the board of county 
road commissioners to surrender to municipal authorities the entire charge 
of the work being done on any coimty road. Such action would be an 
evasion both of the letter and spirit of the statute and, in my opinion, could 
not be sustained * * *. 

"It is provided by the amendment to the highway law here involved 
that where any street or part of a street in a village or city is taken over, 
the same shall not be improved by the e3q)enditure of county road funds 
to a greater width than sixteen feet. It is suggested in the instant case 
that such width would not be sufficient and that it would be desirable that 
the city construct additional pavement on each side. Such action would 
involve the levying of special assessments against the abutting property 
owners and the question is raised as to whether such action might be taken. 
Stated somewhat differently the point at issue is whether or not the city 
may assist in improving a certain street or highway within the corporate 
limits which has been taken over by the board of cOimty road commissioners 
as a county road. It occurs to me that such suggested co-operation may 
not legally be carried out in the manner indicated. As before stated, when 
a street or highway is taken over, it thereby becomes a county road and in 
its improvement, the city as a separate corporation has no direct interest. 
Neither is it subject to the control of the municipal authorities. Such 
being the case, the raising of money under the charter for its improvement 
may not be sustained." 
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TRUNK LINE BRIDGES IN TOWNSHIPS AND INCORPORATED 

CITIES AND VILLAGES. 

"It appears that some question has arisen as to the right of the state 
under section 4 of Act No. 334 of the Public Acts of 1913 to join with a city 
in building a bridge in a certain instance where the center of the bridge, 
and the stream spanned thereby, is the Une between the city and township. 
I assume that the highway outside of the city in question is to be improved 
in accordance with the statutory specifications as a part of the State Reward 
Trunk Line highway system. It is also a matter of inference that either 
the county in which the highway is located is not operating under the county 
road system, or if that is the case, the board of county road commissioners 
has not seen fit to take over the municipal street as a county road. I con- 
clude, therefore, that the burden of constructinjg and maintaining one-half 
of such bridge must necessarily fall on the municipality and such half may 
not be regarded as part of any state reward highway. The question at 
issue is, therefore, as to the right of the state to enter into contractual rela- 
tions with the municipality and to construct such portion of the bridge as 
laay be said to form a part of the state tnmk line road. 

**It is significant to note that the section of the trunk line highway act 
referred to above does not provide for any such situation as is suggested 
in the inquiry. A fair interpretation of the language that the legislature 
has used leads to the conclusion that the duty of constructing a bridge having 
a span of more than thirty feet is imposed upon the state when, and only 
when, all of such structure constitutes a part of the state reward trunk line 
highway. If any other view be accepted, it must follow as a matter of 
coiu^e that the state may, through the highway department, enter into 
contracts with municipalities with reference to the construction and main- 
tenance of such a bridge. As before pointed out, however, such power is 
not given in express terms; nor do I believe that it may be implied from the 
provisions of the act as it now stands. -Had the legislature intended that 
the authority and the duty of the state should extend to and embrace a 
bridge of this character, undoubtedly a specific provision would have been 
incorporated in the statute authorizing the making of necessary agreements 
and indicating the terms and conditions thereof. Inasmuch as the act is 
in this particular a departure from the policy of the state that has previously 
obtained, it occurs to me that we must construe strictly the provisions of 
Act 393 that are in question. It is my opinion, therefore, that the State 
Highway Department may not enter into agreements with a municipality 
providing for the construction of an intermimicipal bridge, a part of which 
is situated in a state reward trunk line highway." 

STATE MAY CONSTRUCT BRIDGES WITHIN CITlES AND VILLAGES 

ON TRUNK LINE HIGHWAYS. 

" * * * In the event that a city or village street is taken over as a county 
road in the manner prescribed by Section 18 of Chapter IV, I am impressed 
that it must be deemed, as a practical proposition, to lose its character as 
a municipal street in so far as its improvement under the direction of the 
County authorities is concerned. In other words, it must be regarded 
precisely the same as any other section of a county road lying wholly with- 
out the corporate limits of cities and villages. This view leads to the con- 
clusion that bridges in any such portion of a coutny road which forms a 
17 
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part of ajState line highway shall be constructed and maintained by the 
State if same have a span greater than thirty feet. It will be noted that 
Section 4 of the Trunk Line Highway Act contains no exception based on 
the location of any bridge, but on the contrary is declared to apply to all 
bridges having the required specification as to span" and situated on any 
State reward trunk line highway. * * *" 

THE STATE HIGHWAY DEPARTMENT CANNOT BUILD INTER-STATE 

BRIDGES. 

''Your communication of recent date with reference to the construction 
by your department of an inter-state bridge over the Menominee River, 
between Dickinson county, Michigan and Florence county, Wisconsin, 
is before me. It appears that the terminus of the Dickinson county trunk 
line highway is the state line, which is the center of said river. The point 
at issue is as to your authority to enter into an arrangement with the Wis- 
consin authorities for the building of this bridge, the State of Michigan pay- 
ing one-half of the cost thereof. * * * 

***** In the absence of authority granted to you to enter into contracts 
with the proper authorities of other states, I am forced to the opinion that 
you may not properly do so. In the specific instance stated, therefore, 
inasmuch as you have not the authority to make the necessary agreements 
with the Wisconsin officials concerned, the authority to construct the bridge, 
or a portion thereof, must necessarily be denied." 

TOWNSHIP ROAD BONDS. 

There has been some difficulty in disposing of township road bonds be- 
cause of the interpretation placed by some attorneys upon Section 26 of 
Article VIII of the State Constitution. This section gives to the legisla- 
ture the power to provide for a- system of constructing, improving, and 
maintaining highways throughout the state. 

Section 26, Article VIII, says in part, as follows: 

**The Legislature may provide by law for submitting the question of 
adopting a coimty or district road system to the electors of the counties 
or proposed districts, and such road system shall not go into operation in 
any county or district until approved by a majority of the electors thereof 
voting on such question.^ The tax raised for road purposes shall not exceed 
in any one year three dollars upon each one thousand dollars of assessed 
valuation for the preceding year." 

The former Constitution specifically applied the hmit of taxation to 
counties and from the above section it will be noted that the new Consti- 
tution has omitted mention of counties after the reference to assessed valua- 
tion. The Attorney General takes the view that it was the intention of 
the framers of the present Constitution that the limit of taxation had refer- 
ence to the raising of money by counties rather than by townships and 
concludes his decision as follows: 

"If bonds may be legally issued by any municipality or poHtical subdi- 
vision of the State it would seem to follow from the decision of the Supreme 
Comii in Hammond vs. Place, 116 Michigan 628, that the payment thereof 
can be compelled even though the prescribed tax limit is exceeded. Un- 
doubtedly the principle of that decision is applicable in the instant case." 
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TIME OF ELECTION AND TERM OF OFFICE OF COUNTY ROAD 

COMMISSIONERS. 

"It appears that the Board of County Road Commissioners is composed 
of three members whose terms of office will expire respectively May 1, 1917, 
May 1, 1919, and May 1, 1921. Previous to the enactment of Act 181 of 
the Public Acts of 1915, County Road Commissioners were chosen at the 
spring election. Said Act, however, amended Section 6 of Chapter IV of 
the Highway Law by providing among other things that: 'The regular 
election of county road commissioners shall be held at the general election 
of the first Tuesday after the first Monday in November, and the term of 
office of such coimty road commissioners shall commence on the first day 
of January in the year following their election.' In view of this amendment 
the question arises as to when the successor to the County Road Commis- 
sioner whose term will expire on the first of May 1917, should be elected 
and when such successor may claim the right to assume the office. The 
election of the successors of the other commissioners will of course be sub- 
ject to the same consideration. 

**In view of the provision of the statute above quoted it is obvious that 
no election of a road commissioner can be held at any time other than the 
general November election. Such being the case, I am impressed that 
the successor to your road commissioner whose term will expire in 1917 
should be elected at the November election next fall (1916). * * * 

"* * * It is significant to note that the statute makes no provision what- 
ever for a commissioner who is chosen in accordance therewith to assume 
office at any time other than on the first of January following. * * * So 
viewed, the conclusion seems unavoidable that in instances similar to the 
case you have stated the Legislature has in fact shortened the terms of road 
commissioners holding office when the amendment of 1915 became operative, 
notwithstanding that the statute as it stood at the time of their selection 
in terms granted to them the privilege of holding their offices until the first 
of May of an odd year." 

DUTIES OF TOWNSHIP HIGHWAY COMMISSIONERS WITH RESPECT TO THE 
PAYMENT OF MONEY FROM THE REPAIR AND IMPROVEMENT FUNDS. 

The. Attorney General was requested to rule on the following points: 

1. Are the township repair and improvement order books to be held 
by the highway commissioner or by the township clerk? 

2. Are the orders valid if drawn by the highway commissioner, detached 
from the stub in the book and presented to the township clerk for counter- 
signing? 

3. If the order book is held by the commissioner and an order drawn 
and presented to a third party who in turn presents it to the township clerk 
for coimtersigning, would it be considered valid and should it be honored 
by the township treasurer? 

The Attorney General ruled as follows: 

"* * * Section I of Chapter XIII of the General Highway Law * * * 
expressly requires the Township Clerk to have custody of all books and 
papers relating to the business of the Township Highway Commissioner, 
and this includes the order books. Your first question should therefore 
be answered in the affirmative. 

" Your second and third inquiries, which may be treated together, should 
18 
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STANDARD BRIDGE PLANS 

This section contains a number of small electrotype prints of the standard 
bridge and culvert plans prepared for distribution among the county and 
township oflBcials by the State Highway Department. Large blue prints of 
these plans may be had upon application. 

As indicated on the title in the lower right hand comer and the number 
in the lower left of each plan, BN-4 shows standard concrete head walls for 
12 to 36 inch pipe culverts. Print BN-3 shows the plan for standard re- 
inforced concrete box culverts of from 18 to 36 inches in span. BK-8 and 
BK-7 are for spans of from 3 to 5 feet and 6 to 15 feet respectively. Tables 
are shown on the plans which give the estimated yardage and the steel sizes 
for the different spans. 

Attention is directed to print BK-11 which shows the standard plain 
concrete abutment for heights up to 15 feet above the top of the footing 
and for widths of roadway of 16 to 20 feet. This abutment is suitable for 
use with I-beam spans with concrete floor and concrete T-beam spans, the 
plans for which follow. A plan is available for use with the standard through 
concrete girders with an 18 foot roadway and another plan for ust with 
steel bridges having 16 and 18 foot roadways. 

The print labeled BR-10 to 20 AS-18 is the standard reinforced concrete 
abutment for steel bridges. The drawing shows the abutment for an 18 
foot clear roadway and for heights of from 10 to 20 feet. This abutment 
is suitable for any length of steel span up to 150 feet. Similar plans are made 
for steel spans of 16 foot roadway, for I-beam spans of 16, 18, and 20 foot 
roadway, for T-beam spans of 16 and 18 foot roadway, and for concrete 
girder spans of 18 foot roadway. This is an unusually good design as it 
is easier and more economical to build than either the cantilever or gravity 
abutments. 

BR-18 F is the standard plan for concrete floors with I-beam span of 18 
foot roadway and for lengths of beams of from 8 to 44 feet, to be used either 
with plain or reinforced concrete abutments. The I-beams used are not 
drilled, punched, or fabricated in any way, but are simply plain rolled beams 
cut to length and can thus be piu'chased at a minimimi cost. A like design 
is prepared for 16 and 20 foot roadways. 

BR-30-CG 18 and BR-50-CG 18 show the standard reinforced through 
concrete girders in spans of 30 and 50 feet respectively with an 18 foot clear 
roadway. Similar drawings may be had for spans of 35, 40, and 45 feet. 

The standards for T-beam bridges are shown in print BR-24-TB-18. This 
is for a 24 foot span and an 18 foot width of roadway. Similar plans are 
prepared for 20 and 28 foot spans in both 16 and 18 foot roadway widths 
and the 24 foot span is also designed with a 16 foot roadway. On account of 
the present high cost of steel I-beams, this style of bridge may be more 
economically built than the I-beam type and is also of a more permanent 
character since it is of reinforced concrete throughout. The I-beam type 
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is, however, easier to build and unless there is a county engineer or other 
competent official available to superintend the construction who is familiar 
with reinforced concrete work, the T-beam bridge is not recommended. 

The standard pony truss designs of the Department are worthy of careful 
attention. The print shown here, BS-80-LT-18, is for an 80 foot span and 
18 foot clear width of roadway. Designs are also prepared for 16 foot road- 
way widths for spans of from 50 to 100 feet, increasing by 5 foot lengths. 
Plans having an 18 foot width of roadway are available in span lengths of 
from 70 to 100 feet. 

All pony truss designs have inside knee bracing at every panel point which, 
being connected directly to the floor beams between the trusses, gives greater 
stability to the trusses. The hand railing is connected to the battered braces 
as shown. There is greater weight in the floor beams but to offset this there 
is less weight in the inside knee bracing than in outside bracing on account 
of no horizontal member being required as in the outside brace. The added 
length of floor is not lost but provides a greater width of roadway. Although 
the nominal width of roadway may be but 18 feet measured from out to 
out of curb, there is actually about 19 feet clear width three feet above the 
crown and 20 feet at 6 feet above. All bulky or projecting loads make use 
of this extra width in passing and fast moving automobiles may safely drive 
up to the curb. The bridge is improved in general appearance and the 
cramped, uncomfortable feeling of driving too close to the truss members 
is removed. A 6 inch reinforced concrete floor is laid on this type of bridges 
The plans may be obtained from the Department. 

Advice on bridge work, even to the extent of sending a man to make the 
survey and fiu-nish plans and specifications for large bridges, is furnished 
by the Department free to townships and counties. 
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